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(57) The invention provides an electrical program 
guide system and method by which a desired program 
can be selected rapidly with certainty, intuitively and di- 
rectly from among a large number of programs. A pro- 
gram selection screen as a multi-screen is formed from 
nine reduced screens reduced to one third in the hori- 
zontal and vertical directions Irom screens of programs 
broadcast in different broadcasting channels. A plurality 
of such program selection screens are transmitted to a 
reception side. On the reception side, the program se- 
lection screens are stored into a virtual frame memory 
so that reduced screens of them may make a single vir- 
tual screen. From among the reduced screens of the vir- 
tual frame, desired 3x3 reduced screens are read out 
and displayed on a multi-screen of full molion. A viewer 
finds out and directly selects a desired program from 
within the 3x3 reduced screens of full motion displayed 
as the multi-screen. The array of the reduced screens 
can be automatically changed, based on enjoyment pro- 
gram histories, so that a reduced screen of a program 
enjoyed frequently by the viewer is disposed at a posi- 
tion which facilitates selection by the viewer such as the 
left upper position of the screen. The array may be cus- 
tomized such that it is changed to an arbitrary array 
based on a desire of the viewer. 
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Description 

This invention relates to an electrical program guide 
system and method wherein a plurality of program se- 
lection screens in each of which a plurality of reduced 
screens indicating contents of programs of different 
broadcasting channels are arranged are transmitted 
and developed into a virtual screen to allow a desired 
program to be selected rapidly with certainty, intuitively 
and directly from among a large number of programs. 

In recent years, the number of broadcasting chan- 
nels has increased in a cable television (CATV) system 
or a digital direct satellite broadcasting system (DSS: 
Digital Satellite System, a trademark of Hughes Com- 
munications) in the United States of America applying 
a high efficiency coding technique such as the MPEG 
(Moving Picture Experts Group). As a result of an in- 
crease in number of channels, for example, 150 to 200 
broadcasting channels are now available, and it is not 
easy to find out a desired program from among the 
broadcasting channels. In general, to find out a desired 
program, a broadcasting channel is first selected and 
the program of the selected broadcasting channel is ac- 
tually confirmed. Then, if the program is not the desired 
one, another broadcasting channel is selected similarly. 
When the number of channels is comparatively small, 
the way of selection just described is not very inconven- 
ient; however when the number of available channels is 
such a very great number as mentioned above, the way 
of selection will make the viewer feel cumbersome. 

Thus, in order to allow a viewer to readily recognize 
contents of programs being currently broadcast, a meth- 
od of displaying images of programs being currently 
broadcast on a so-called multi-screen which includes a 
plurality of reduced screens has been proposed and is 
disclosed in, for example, Japanese Patent Laid-Open 
Application No. Heisei 6-169448. 

According to the method disclosed in the document 
just mentioned, a screen is formed as a multi-screen 
which is divided into 4x4 reduced screens, in each of 
which a reduced image of a screen of a program broad- 
cast in a different broadcasting channel is displayed. 
Fu rther, on each reduced screen, also the number of the 
broadcasting channel which is broadcasting the pro- 
gram is displayed in a superposed condition. According- 
ly, the viewer can recognize, observing the reduced 
screens of the multi-screen, outlines of contents of indi- 
vidual programs, and when the viewer wants to actually 
enjoy one of the programs, the viewer will manually op- 
erate a remote commander or a like device to input the 
number of the broadcasting channel of the program. 

While such increase in number of broadcasting 
channels as described above is proceeding in the Unit- 
ed States of America, a project of digital television 
broadcasting is proceeding also in Japan. If the project 
is realized, a large number of broadcasting channels are 
provided, and it will become impossible to present pro- 
grams of a large number of broadcasting channels with 



mere 16 reduced screens. 

Further, the positions of programs to be displayed 
on individual reduced screens of the multi-screen are 
fixed. Consequently, the image displaying method de- 
5 scribed above has a disadvantage that the array of pro- 
grams of broadcasting channels to be displayed on the 
individual reduced screens cannot be varied automati- 
cally in accordance with the history of program enjoy- 
ment or reduced screens cannot be disposed at arbi- 
io trary customized positions of the multi-screen in accord- 
ance with a will of the viewer. More specifically, in the 
prior art, it is impossible to dispose a reduced screen of 
a program enjoyed comparatively frequently, for exam- 
ple at the left upper position in the multi-screen. 
15 It is an object of the present invention to provide an 
electrical program guide system, a reception apparatus 
for use therein and corresponding methods by which a 
desired program can be selected, preferably rapidly,x 
with certainty, intuitively and directly from among a large 
20 number of programs. 

It is an object of a preferred feature of the present 
invention to provide an electrical program guide system 
and method wherein reduced screens can be re-ar- 
ranged arbitrarily or re-arranged automatically at indi- 
25 vidual optimum positions in accordance with a program 
enjoyment history. 

According to an aspect of the present invention, 
there is provided a reception apparatus for receiving a 
program selection screen for selection of a plurality of 
30 programs of different broadcasting channels, compris- 
ing reception means for receiving a plurality of program 
selection screens in each of which reduced screens re- 
duced Irom screens of the plurality of programs are ar- 
ranged on a single screen, storage means for storing 
35 the plurality of program selection screens received by 
the reception means in a condition wherein the program 
selection screens are developed on a virtual screen 
which is greater than one of the program selection 
screens, and outputting means for reading out an array 
of a plurality of ones of the reduced screens from the 
virtual screen of the storage means and outputting the 
thus read out array of the reduced screens. 

In the reception apparatus, a plurality of program 
selection screens received are stored in a condition 
45 wherein the program selection screens are developed 
on a virtual screen which is greater than one of the pro- 
gram selection screens, and an array of a plurality of 
ones of the reduced screens is read out from the virtual 
screen and outputted. Consequently, a user interface 
50 which uses such a metaphor that the large virtual screen 
is partially peeped can be realized. As a result, a desired 
program can be selected rapidly with certainty, intuitive- 
ly and directly from among a large number of programs 
displayed, for example, on a multi-screen of full motion. 
55 The reception apparatus may further comprise ar- 

ray control means for arbitrarily changing an array of 
those of the reduced screens which are to be displayed. 
The array control means may read out the reduced 
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screens from the storage means after re-arranging the 
reduced screens for individual categories of the pro- 
grams. Where the reception apparatus comprises the 
array control means, it may further comprise array des- 
ignation means for designating array positions of the 
storage means when the reduced screens are to be 
stored into the storage means or changing means for 
changing array positions of the reduced screens stored 
in the storage means. 

In the reception apparatus, when a plurality of pro- 
gram selection screens in each of which reduced 
screens reduced from screens of the plurality of pro- 
grams are arranged on a single screen are received and 
stored in a condition wherein the program selection 
screens are developed on a virtual screen which is 
greater than one of the program selection screens and 
then an array of a plurality of ones of the reduced 
screens is read out from the virtual screen and output- 
ted, the reduced screens can be re-arranged into an ar- 
bitrary array based on a desire of a viewer. Consequent- 
ly, a desired program can be selected rapidly with cer- 
tainty, intuitively and directly from among a large number 
of programs displayed in a customized array, for exam- 
ple, on a multi-screen of full motion. 

Where the reception apparatus comprises the 
changing means, preferably the changing means 
changes the array positions of the reduced screens 
stored in the storage means in accordance with enjoy- 
ment histories of the corresponding programs. With the 
reception apparatus, the reduced screens can be auto- 
matically re-arranged to optimum positions based on 
enjoyment histories of a viewer. Consequently, a pro- 
gram which is enjoyed with a high frequency can be 
found out and selected rapidly and readily. 

According to another aspect of the present inven- 
tion, there is provided a reception method for receiving 
a program selection screen for selection of a plurality of 
programs of different broadcasting channels, compris- 
ing the steps of receiving a plurality of program selection 
screens in each of which reduced screens reduced from 
screens of the plurality of programs are arranged on a 
single screen, storing the received plurality of program 
selection screens in a condition wherein the program se- 
lection screens are developed on a virtual screen which 
is greater than one of the program selection screens, 
and reading out an array of a plurality of ones of the 
reduced screens from the virtual screen and outputting 
the thus read out array of the reduced screens. 

In the reception method, a plurality of program se- 
lection screens received are stored in a condition where- 
in the program selection screens are developed on a 
virtual screen which is greater than one of the program 
selection screens, and an array of a plurality of ones of 
the reduced screens is read out from the virtual screen 
and outputted. Consequently, a user interface which us- 
es such a metaphor that the large virtual screen is par- 
tially peeped can be realized. As a result, a desired pro- 
gram can be selected rapidly with certainty, intuitively 



and directly from among a large number of programs 
displayed, for example, on a multi-screen of full motion. 

According to a further aspect of the present inven- 
tion, there is provided a broadcasting system wherein a 
5 program selection screen for selection of a plurality of 
programs of different broadcasting channels is transmit- 
ted from a transmission apparatus and received by a 
reception apparatus, comprising transmission means 
provided in the transmission apparatus for multiplexing 
to and transmitting a plurality of program selection screens 
in each of which reduced screens reduced from screens 
of the plurality of programs are arranged on a single 
screen, reception means provided in the reception ap- 
paratus for receiving the plurality of program selection 
75 screens, storage means provided in the reception ap- 
paratus for storing the plurality of program selection 
screens received by the reception means in a condition 
wherein the program selection screens are developed 
on a virtual screen which is greater than one of the pro- 
20 gram selection screens, and outputting means provided 
in the reception means for reading out an array of a plu- 
rality of ones of the reduced screens from the virtual 
screen of the storage means and outputting the thus 
read out array of the reduced screens. 
2B In the broadcasting system, a plurality of program 
selection screens received are stored in a condition 
wherein the program selection screens are developed 
on a virtual screen which is greater than one of the pro- 
gram selection screens, and an array of a plurality of 
30 ones of the reduced screens is read out from the virtual 
screen and outputted. Consequently, a user interface 
which uses such a metaphor that the large virtual screen 
is partially peeped can be realized. As a result, a desired 
program can be selected rapidly with certainty, intuitive- 
35 |y and directly from among a large number of programs 
displayed, for example, on a multi-screen of full motion. 

According to a still further aspect of the present in- 
vention, there is provided a broadcasting method 
wherein a program selection screen for selection of a 
40 plurality of programs of different broadcasting channels 
is transmitted from a transmission apparatus and re- 
ceived by a reception apparatus, comprising the steps 
of multiplexing and transmitting, by the transmission ap- 
paratus, a plurality of program selection screens in each 
45 of which reduced screens reduced from screens of the 
plurality of programs are arranged on a single screen, 
receiving, by the reception apparatus, the plurality of 
program selection screens, storing, by the reception ap- 
paratus, the received plurality of program selection 
50 screens in a condition wherein the program selection 
screens are developed on a virtual screen which is 
greater than one of the program selection screens, and 
reading out, by the reception apparatus, an array of a 
plurality of ones of the reduced screens from the virtual 
55 screen and outputting the thus read out array of the re- 
duced screens. 

In the broadcasting method, a plurality of program 
selection screens received are stored in a condition 
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wherein the program selection screens are developed 
on a virtual screen which is greater than one of the pro- 
gram selection screens, and an array of a plurality of 
ones of the reduced screens is read out from the virtual 
screen and outputted. Consequently, a user interlace 
which uses such a metaphor that the large virtual screen 
is partially peeped can be realized. As a result, a desired 
program can be selected rapidly with certainty, intuitive- 
ly and directly from among a large number of programs 
displayed, for example, on a multi-screen of full motion. 
In order that the invention may be better understood, the 
following descrition merely by way of example with ref- 
erence to the accompanying drawings in which like parts 
or elements are denoted by like reference characters, 
and in which: 

FIGS. 1 A to 1 D are diagrammatic views illustrating 
definition of several terms used for description of 
the present invention; 

FIG. 2 is a diagrammatic view illustrating archiving 
processing; 

FIG. 3 is a diagrammatic view showing a broadcast- 
ing system to which the present invention is applied; 
FIG. 4 is a diagrammatic view illustrating a manner 
in which archived data are produced; 
FIG. 5 is a schematic view illustrating a manner of 
arrangement of reduced screens; 
FIG. 6 is a diagrammatic view showing a more de- 
tailed construction of part of the broadcasting sys- 
tem shown in FIG. 3; 

FIG. 7 is a diagrammatic view illustrating a link be- 
tween data of an ordinary program and a reduced 
screen of the program; 

FIG. 8 is a block diagram showing a viewer side ap- 
paratus of the broadcasting system of FIG. 3; 
FIG. 9 is a perspective view showing an appear- 
ance of the viewer side apparatus of FIG. 3; 
FIG. 1 0 is a schematic view showing an electric con- 
nection condition of the apparatus of FIG. 8; 
FIG. 11 is a block diagram showing a detailed con- 
struction of a receiver shown in FIG. 3; 
FIG. 1 2 is a plan view showing an appearance of a 
remote commander shown in FIG. 8; 
FIG. 1 3 is an enlarged perspective view showing an 
appearance of a small size stick switch serving as 
a select button of the receiver of FIG. 11; 
FIG. 14 is a diagrammatic view showing operation 
directions of a lever shown in FIG. 1 2 in a horizontal 
plane; 

FIG. 1 5 is a diagrammatic view showing an internal 
construction of the remote commander of FIG. 8; 
FIG. 16 is a block diagram illustrating operation of 
the arrangement shown in FIG. 10; 
FIG. 1 7 is a diagrammatic view illustrating a manner 
in which archived data are separated; 
FIG. 18 is a diagrammatic view illustrating a condi- 
tion wherein reduced screens are stored in a matrix 
array in a virtual frame; 



FIG. 19 is a schematic view showing a range of a 
reduced screen to be displayed on a monitor appa- 
ratus; 

FIG. 20 is a schematic view showing reduced 
5 screens displayed on the monitor apparatus; 

FIG. 21 is a schematic view showing a reduced 
screen displayed on the monitor screen as a result 
of manual operation of the remote commander for 
scrolling; 

10 FIG. 22 is a diagrammatic view illustrating a time 
delay which occurs on the receiver side when ar- 
chived data are transmitted in a condition com- 
pressed in the time base direction; 
FIG. 23 is a diagrammatic view illustrating transmis- 
sion of ordinary data using a transponder different 
from another transponder from which archived data 
are transmitted; 

FIG. 24 is a flow chart illustrating processing of a 
CPU of the apparatus of FIG. 8 when the array po- 
20 sition of a reduced screen stored in the virtual frame 
is to be varied; 

FIG. 25 is a schematic view illustrating a manner 
wherein a reduced screen of a program which is en- 
joyed frequently is shifted to the left end of the up- 

2S permost row of the virtual frame; 

FIG. 26 is a schematic view illustrating a manner 
wherein reduced screens of programs which belong 
to a category enjoyed frequently are shifted to the 
uppermost row of the virtual frame; 

30 FIG. 27 is a block diagram showing a video on-de- 
mand service system to which the present invention 
is applied; 

FIG. 28 is a block diagram showing a more detailed 
construction of a set top box shown in FIG. 27; 
35 FIG. 29 is a flow chart illustrating operation of a 
service offerer side apparatus shown in FIG. 27; 
and 

FIG. 30 is a flow chart illustrating operation of the 
set top box of FIG. 28. 

40 

Before preferred embodiments of the present in- 
vention are described : in order to clearly indicate the 
corresponding relationship between different elements 
of the present invention recited in the appended claims 

45 and the preferred embodiments of the present invention 
hereinafter described, the characteristics of the present 
invention will be described in connection with the ele- 
ments with corresponding elements of the embodiments 
added in parentheses. 

50 According to the present invention as recited in 
claim 1, a reception apparatus includes reception 
means (for example, a front end circuit 20, a demulti- 
plexer 24 and a multi-channel real time decoder 25 of 
FIG. 16) for receiving a plurality of program selection 

55 screens in each of which reduced screens reduced from 
screens of a plurality of programs are arranged on a sin- 
gle screen, storage means (for example, a virtual frame 
memory 49 of FIG. 16) for storing the plurality of pro- 
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gram selection screens received by the reception 
means in a condition wherein the program selection 
screens are developed on a virtual screen which is 
greater than one of the program selection screens, and 
outputting means (tor example, a CPU 29 ot FIG. 11) for 
reading out an array of a plurality of ones of the reduced 
screens from the virtual screen of the storage means 
and outputting the thus read out array ol the reduced 
screens. 

According to the present invention as recited in 
claim 2, the reception apparatus further includes display 
means (for example, a monitor apparatus 4 of FIG. 9) 
for displaying a program selection screen formed from 
the array of the plurality of ones of the program selection 
screens outputted from the outputting means. 

According to the present invention as recited in 
claim 4, the reception apparatus further includes desig- 
nation means (for example, a select button switch 131 
of FIG. 12) for designating an area of the virtual screen 
of the storage means from within which the outputting 
means is to read out the reduced screens. 

According to the present invention as recited in 
claim 7, the reception apparatus further includes array 
control means (for example, the CPU 29 of FIG. 11) for 
reading out the reduced screens from the storage 
means after re-arranging the reduced screens for indi- 
vidual categories of the programs. 

According to the present invention as recited in 
claim 8, the reception apparatus further includes chang- 
ing means (for example, the CPU 29 of FIG. 11) for 
changing array positions of the reduced screens stored 
in the storage means. 

According to the present invention as recited in 
claim 11, a broadcasting system includes transmission 
means (for example, all elements of FIG. 6) provided in 
a transmission apparatus for transmitting a plurality of 
program selection screens in each of which reduced 
screens reduced from screens of the plurality of pro- 
grams are arranged on a single screen, reception 
means (for example, the front end circuit 20, the demul- 
tiplexer 24 and the multi-channel real time decoder 25 
of FIG. 16) provided in a reception apparatus for receiv- 
ing the plurality of program selection screens, storage 
means (for example, the virtual frame memory 49 of 
FIG. 16) provided in the reception apparatus for storing 
the plurality of program selection screens received by 
the reception means in a condition wherein the program 
selection screens are developed on a virtual screen 
which is greater than one of the program selection 
screens, and outputting means (for example, the CPU 
29 of FIG. 11 ) provided in the reception means for read- 
ing out an array of a plurality of ones of the reduced 
screens from the virtual screen of the storage means 
and outputting the thus read out array of the reduced 
screens. 

It is to be noted that naturally the present invention 
should not be limited to the specific means described 
above. 



FIGS. 1 A to 1 D illustrate definitions of several terms 
used in the present specification. FIG. 1 A shows an or- 
dinary screen (screen of a program) which signifies a 
screen on which an original image is displayed in full 
5 motion of the frame rate of 30 frames/second (30 fps) 
in the full size (720 x 480 picture elements). 

FIG. 1B shows a multi-screen (program selection 
screen or array of reduced screens) which signifies a 
screen on which nine reduced screens of the 1/9 frame 
io size (240 x 1 60 picture elements) are arranged in a 3x3 
matrix. Each of the reduced screens is a screen dis- 
played in full motion (30 fps). 

FIG. 1C shows a virtual screen which is an imagi- 
nary array screen on which six multi-screens of No. 1 to 
*s No. 6 are arranged in a 2x3 matrix. The virtual screen 
is successively written into a virtual frame memory at 
timings which satisfy the frame rate ol 30 fps. Each re- 
duced screen has the 1/9 frame size (240 x 160 picture 
elements) and is written so that it may be displayed in 
20 full motion (30 fps). 

FIG. 1D shows a selection area (area from which 
data are to be read out) for selecting a multi-screen to 
be read out from within a virtual screen written in the 
virtual frame memory in response to a cursor moving 
2S operation. The selection area is moved upwardly or 
downwardly or leftwardly or rightwardly as the cursor 
moves. When reduced screens are to be displayed in 
units of a program category or the like, the correspond- 
ing reduced screens in the virtual screen are re-ar- 
30 ranged on a predetermined child screen. 

When an image selected with the selection area is 
displayed on a monitor apparatus, a multi-preview 
screen (program selection screen) is displayed. The 
multi-preview screen is a multi-screen read out from 
35 within the virtual screen written in the virtual frame mem- 
ory in response to a cursor moving operation and dis- 
played on the monitor apparatus. Each of the reduced 
screens of the multi-preview screen is displayed in full 
motion (30 fps) in the 1/9 frame size (240 x 160 picture 
^o elements). 

Prior to description of preferred embodiments of the 
present invention, archiving processing will be de- 
scribed with reference to FIG. 2. 

In particular, in the present invention, a plurality of 
45 (nine in the embodiments described below) screens of 
different programs are individually reduced (com- 
pressed) by thinning out (sampling) processing so that 
each of them includes a number of picture elements 
equal to one third that of the original screen in each of 
50 the vertical direction and the horizontal direction. Con- 
sequently, nine reduced screens each reduced to one 
ninth in area are produced. Then, the nine reduced 
screens are disposed at different positions of a multi- 
screen which is divided into 3x3 areas (reduced 
5S screens). The multi-screens of No. 1 to No. 6, each of 
which corresponds to one screen (one broadcasting 
channel), are produced in this manner. Then, as seen 
in FIG. 2, the six multi-screens of No. 1 to No. 6 are 
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individually compressed by the MPEG system and then 
multiplexed by a multiplexer 211 so that they may be 
transmitted by one transmission channel. In the present 
specification, the compression and multiplexing 
processing is referred to as archiving processing. 

The data multiplexed into data of one transmission 
channel by the multiplexer 211 are transmitted to the re- 
ception side via a transmission line formed from an ar- 
tificial satellite, a cable, or a like element. 

On the reception side, the data of one transmission 
channel transmitted thereto via the transmission line are 
demultiplexed by a demultiplexer 24 so that data of six 
original broadcasting channels (data of the multi- 
screens of No. 1 to No. 6 each having nine reduced 
screens) are separated. 

Then, the thus demultiplexed data of the multi- 
screens of No. 1 to No. 6 (data of the program selection 
screens) are decompressed (decoded) by the MPEG 
system and stored into a virtual frame memory 49 so 
that they may construct a large virtual screen. 

Then, a region of arbitrary 3x3 reduced screens of 
the virtual screen is selected suitably and then outputted 
and displayed. 

FIG. 3 shows a broadcasting system to which the 
present invention is applied. Referring to FIG. 3, a 
broadcasting station performs broadcasting of a pro- 
gram of, for example, the DSS. In particular, in the 
broadcasting station, a program or a plurality of pro- 
grams (analog video and audio signals) of a broadcast- 
ing channel or different broadcasting channels are pro- 
duced and supplied to a digitization section 51 . Also pro- 
grams of other broadcasting stations are supplied to the 
digitization section 51. The digitization section 51 digi- 
tizes the video and audio signals constructing the re- 
ceived programs and outputs the digitized video and au- 
dio signals to an archiving section 52. 

The archiving section 52 receives, in addition to the 
programs from the digitization section 51, a digitized 
program or a plurality of digitized programs (digitized 
video and audio signals) of a broadcasting channel or 
different broadcasting channels from another station or 
stations. The archiving section 52 produces data for pro- 
gram selection (data for a program selection screen) 
representative of contents of a. plurality ol programs of 
different channels inputted thereto for the individual 
channels. In particular, the archiving section 52 reduces 
the screens (images) o1 a plurality of channels inputted 
thereto and forms an image of a multi-screen with nine 
reduced screens. Then, for example, programs of nine 
broadcasting channels are combined into a multi-screen 
of one broadcasting channel. 

Since data for program selection (reduced screens) 
are produced in this manner using programs broadcast 
normally as they are, the labor for production of a pro- 
gram for program selection independent of programs 
broadcast normally can be eliminated. 

It is to be noted that it is assumed here that the ar- 
chiving section 52 produces, for a program of each 



channel, a program of a screen reduced, for example, 
to one third in each of the vertical direction and the hor- 
izontal direction from that of the screen of the program 
( accordingly, in terms of the area, a screen reduced to 
s one ninth that of the program of the broadcasting chan- 
nel). Accordingly, in this instance, on the viewer side, 
reduced screens of programs of nine broadcasting 
channels can be displayed at a time on one screen. 

Further, the archiving section 52 transmits audio 
signals of the programs of the individual child screens 
of the multi-screen (programs received from the digiti- 
zation section 51 and the other broadcasting stations) 
together with the reduced screens. 

Then, the archiving section 52 compresses the data 
by the MPEG system. 

The archiving section 52 produces a plurality of (for 
example, 6) such multi-screens (program selection 
screens) (in other words, reduced screens of totalling 

54 (= 6 x 9) programs are produced). Then, the data of 
the six multi-screens are combined (archived) into data 
of one transmission channel. Here, data of a plurality of 
program selection screens outputted from the archiving 
section 52 and including a combination of programs of 
a plurality of broadcasting channels into data of one 
broadcasting channel may be hereinafter referred to as 
archived data (the terminology "archive" is a computer 
terminology signifying to combine data of a plurality of 
files into one file). 

A video server 53 receives the archived data out- 
putted from the archiving section 52 and further receives 
programs of the plurality of broadcasting channels dig- 
itized by the digitization section 51 and compressed by 
the MPEG system (details will be hereinafter described 
with reference to FIG. 6). 

The video server 53 stores the received data once 
and supplies them to a transmission section 54. 

The transmission section 54 performs error correc- 
tion processing, modulation (for example, QPSK mod- 
ulation or the like) processing and other necessary 
processing (for example, encipherment processing, 
multiplexing processing, up conversion and so forth) for 
the data received from the video server 53. Then, a sig- 
nal obtained as a result of the processing is transmitted 
to an artificial satellite (BS (broadcasting satellite) or CS 
(communication satellite)) 61 from a parabola antenna 

55 and then transmitted to the viewer side from the ar- 
tificial satellite 61. In other words, from the transmission 
section 54, the archived data of the program selection 
screen are transmitted together with the programs of the 

50 plurality of broadcasting channels to the viewer side via 
the artificial satellite 61. Accordingly, when the screen 
of each program is considered to be a screen of the full 
size, the screens of thefull size and the reduced screens 
obtained by reduction of the screens of the full size are 

55 transmitted simultaneously from the broadcasting sta- 
tion. 

It is to be noted that, while the programs of the plu- 
rality of broadcasting channels and the archived data 
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are transmitted to the viewer side via the artificial satel- 
lite 61 , they may otherwise be transmitted to the viewer 
side from the video server 53 via a wire transmission 
line such as a cable or in the form of a ground wave or 
by some other suitable signal distribution method. Fur- s 
then the programs of the plurality of channels and the 
archived data may be transmitted not via a single trans- 
mission line but via a plurality of transmission lines to 
the viewer side (for example, the programs of the plu- 
rality of broadcasting channels may be transmitted via to 
the artificial satellite 61 while the archived data are 
transmitted via a cable). 

Furthermore, although the programs of the plurality 
of broadcasting channels (data of ordinary programs) 
are transmitted after digitized by the digitization section is 
51 , they may otherwise be supplied to the transmission 
section 54 while each of them remains in the form of an 
analog signal (analog program) so that they may be 
transmitted together with the archived data transmitted 
thereto from the video server 53. 20 

On the viewer side, the data transmitted from the 
broadcasting station via the artificial satellite 61 (pro- 
grams of the plurality of broadcasting channels and ar- 
chived data) are received by a parabola antenna 3 and 
supplied to a receiver (set top box) 2. 2S 

The receiver 2 performs necessary processing to 
the data from the parabola antenna 3, and a video signal 
from the receiver 2 is supplied to and displayed on a 
monitor apparatus 4 which may be, for example, a tele- 
vision receiver while an audio signal is supplied to and 30 
outputted as sound from a loudspeaker not shown. In 
particular, when the receiver 2 is set so that a particular 
broadcasting channel is selected, a program of the par- 
ticular broadcasting channel is displayed on the monitor 
apparatus 4. On the other hand, when archive data are 35 
selected, reduced screens of programs of a predeter- 
mined number of broadcasting channels (in the present 
embodiment, nine channels as described hereinabove) 
from among a plurality of reduced screens are simulta- 
neously displayed on the monitor apparatus 4. Accord- 40 
ingty, in this instance, the viewer can observe the pro- 
gram selection screen and recognize contents of the 
programs of the channels being currently broadcast (de- 
tails will be hereinafter described). The screen lor pro- 
gram selection may be hereinafter referred to as pre- *s 
view screen. 

It is to be noted that, when data are transmitted from 
the broadcasting station via a cable or the like, they are 
directly received by the receiver 2. Further, when data 
are transmitted via a ground wave or the like from the so 
broadcasting station, they are received by an antenna 
for ground waves not shown and then supplied to the 
receiver 2. Further, while two receivers 2 are shown in 
FIG. 3, data transmitted via the artificial satellite 61 or 
data transmitted via a cable or by way of a ground wave ss 
can be received by only one such receiver 2. 

FIG. 4 illustrates a manner in which archive data are 
produced by the archiving section 52. As seen from FIG. 



4, the archiving section 52 reduces nine screens (imag- 
es) of programs of broadcasting channels to produce a 
single multi-screen. Data of the single multi-screen can 
be handled, on the viewer side, as data of a broadcast- 
ing channel or independent data for program selection. 
Then, the archiving section 52 produces six such multi- 
screens and combines them as data of one transmission 
channel (archived data). 

It is to be noted that the program data illustrated in 
FIG. 4 include reduced screen data as well as audio sig- 
nals of individual broadcasting channels as described 
hereinabove. 

Further, the archiving section 52 not only can pro- 
duce archived data from a plurality of reduced screens 
of programs of different broadcasting channels and out- 
put the archived data to the video server 53, but also 
can produce archived data from such reduced screens 
and output the archive data to the video server 53 after 
the reduced screens are re-arranged into a predeter- 
mined array condition such that, for example, they are 
arranged for individual categories of programs. 

In particular, for example, reduced screens of differ- 
ent categories of programs may be arranged in the ver- 
tical direction while reduced screens of same categories 
of programs are arranged in the horizontal direction as 
seen in FIG. 5. More particularly, for example, reduced 
screens of news programs are arranged in the first hor- 
izontal row; reduced screens of movie programs are ar- 
ranged in the second horizontal row; and reduced 
screens of music programs are arranged in the third hor- 
izontal row. Further, in this instance, in each horizontal 
row, reduced screens of programs of the same category 
are arranged, for example, in an ascending order of 
broadcasting channels of the programs or in an alpha- 
betical order of the titles of the programs. 

When the number of categories is four or more or 
when the number of programs of a category is four or 
more, a program or programs of an excessive number 
of categories or of an excessive number of programs of 
a category are arranged in another program selection 
screen. Then, a single virtual frame is formedf rom a plu- 
rality of (six) program selection screens (this will be 
hereinafter described). 

Where a multi-preview screen in which reduced 
screens are arranged in such a manner as described 
above is displayed on the viewer side, the viewer can 
find out a desired program readily by observing (visually 
scanning) the multi-preview screen in a horizontal direc- 
tion along a row of the category of the desired program. 

Further, in this instance, if a predetermined cursor 
201 is displayed on a predetermined one of the reduced 
screens forming such a multi-preview screen as seen in 
FIG. 5 and then moved on the multi-preview screen, 
then the viewer can find out and select a desired pro- 
gram readily. 

Subsequently, production of a program selection 
screen will be described in more detail with reference to 
FIG. 6. The digitization section 51 converts a video sig- 
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nal and audio signals inputted thereto from analog sig- 
nals into digital signals by means of an analog to digital 
(AID) converter 231, from which the digital video and 
audio signals are outputted to a program sending out 
MPEG video/audio encoder/multiplexer system 232. Of 
the digital video signal, the video signal for 54 channels 
is supplied to multi-screen production circuits 201-1 to 
201 -6 of the archiving section 52. Where the input video 
and audio signals are supplied as digital signals, the dig- 
ital signals are supplied as they are directly to the pro- 
gram sending out MPEG video/audio encoder/multi- 
plexer system 232 and the multi-screen production cir- 
cuits 201-1 to 201 -6. 

The multi-screen production circuit 201-1 includes 
nine RAMs 202-1-1 to 202-1-9 into which data of nine 
screens of different programs inputted to the multi- 
screen production circuit 201 -1 are stored. Then, the da- 
ta of the nine screens are reduced to 1/3 in the vertical 
direction and the horizontal direction to produce nine re- 
duced screens. Then, the nine reduced screens are in- 
dividually distributed to a multi-screen divided into 3x3 
= 9 areas. 

For example, where one screen (one frame) is 
formed from 720 x 480 picture elements, the numbers 
of picture elements are reduced to 1/3 in the horizontal 
direction and the vertical direction, or in other words, pic- 
ture elements are sampled or thinned out, to produce 
an image of a reduced picture element of 240 x 160 pic- 
ture elements. Then, such images of the reduced 
screens (3 pieces x3 pieces) are arranged in the hori- 
zontal direction and the vertical direction, to produce a 
multi-screen including nine reduced screens. The multi- 
screen is formed from 720 x 480 picture elements. 

Similar processing is performed for the other five 
multi-screen production circuits 201 -2 to 201 -6. As a re- 
sult, six multi-screens (program selection screens) each 
including nine reduced screens are produced. 

Data of the six multi-screens produced by the multi- 
screen production circuits 201-1 to 201 -6 in this manner 
are supplied to corresponding MPEG video encoders 
203-1 to 203-6, by which they are compressed by the 
MPEG system, respectively. Consequently, six archive 
data (for six broadcasting channels) are obtained. 

Meanwhile, an EPG (Electrical Program Guide) da- 
ta production apparatus 204 of the archiving section 52 
produces, based on the digital video and audio signals 
received from the program sending out MPEG video/au- 
dio encoder/multiplexer system 232, electronic program 
guide data (EPG data) of the programs of the 54 broad- 
casting channels supplied to the multi-screen produc- 
tion circuits 201-1 to 201-6 from the program sending 
out MPEG video/ audio encoder/multiplexer system 
232. It is to be noted that the EPG data includes broad- 
casting starting times, broadcasting channel numbers, 
program categories : program names, positions on a 
multi-screen, and numbers (for example, 240x160 
pieces) of picture elements of reduced screens. 

The video server 53 stores, in accordance with the 



necessity, the video data supplied thereto from the 
MPEG video encoders 203-1 to 203-6 of the archiving 
section 52 and the EPG data supplied thereto from the 
EPG data production apparatus 204 into a built-in mem- 

5 ory thereof once and then reads out the stored data. 
Then, the video server 53 converts the thus read out 
data into packets and multiplexes (archives) them so 
that they may be transmitted via one transmission chan- 
nel (channel corresponding to one transponder). In this 

io instance, also archived audio data of the 54 programs 
are inputted to the video server 53 from the program 
sending out MPEG video/audio encoder/ multiplexer 
system 232. Also the audio data are converted into 
packets and multiplexed so that they may be transmitted 

is via the same transmission channel. 

(n this manner, the archived data including the six 
multi-screens (the six multi-screens construct one virtu- 
al frame) each including nine reduced screens are sup- 
plied as a signal of one transmission channel to a trans- 

20 mission line coding apparatus 221 -1 of the transmission 
section 54. 

An error correction coding apparatus 222-1 of the 
transmission line coding apparatus 221-1 performs er- 
ror correction coding processing of the data inputted 
25 thereto from a multiplexer 211 and outputs the resultant 
data to a QPSK modulation circuit 223-1. The QPSK 
modulation circuit 223-1 QPSK-modulates the inputted 
data and outputs the resultant data to an up converter 
224-1 . The up converter 224-1 converts the data input- 
so ted thereto into a signal of a predetermined frequency 
band (signal corresponding to a transponder of the ar- 
tificial satellite) and outputs the resultant data to a mixer 
225. 

In this manner, the transmission channel for pro- 
35 gram selection screens is a transmission channel for ex- 
clusive use. 

In the meantime, the video data and the audio data 
of the at least 54 programs (programs as screens of the 
full size) are individually compressed by the MPEG sys- 

40 tern by the program sending out MPEG video/audio en- 
coder/ multiplexer system 232 and converted into pack- 
ets so that, for example, programs of each six broad- 
casting channels may be transmitted by one transmis- 
sion channel, whereafter they are multiplexed. Howev- 

45 er, the number of broadcasting programs (broadcasting 
channels) to be multiplexed varies depending upon the 
complexity of images of the broadcasting programs. 

Then, the data of the one transmission channel are 
inputted to another transmission line coding apparatus 

50 221 -2, by which error correction coding processing and 
QPSK modulation processing are performed in a similar 
manner as described above by the transmission line 
coding apparatus 221-1 . Then, data outputted from the 
transmission line coding apparatus 221-2 are converted 

55 into a signal of a predetermined frequency band corre- 
sponding to another transponder of the artificial satellite 
by another up converter 224-2 and then inputted to the 
mixer 225. 
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Data obtained by similar processing by further 
transmission line coding apparatus 221-3 to 221 -n and 
up converters 224-3 (not shown) to 224-n are inputted 
to the mixer 225. 

The mixer 225 mixes the data inputted thereto from 
the up converter 224-1 to 224-n and transmits resultant 
data to the artificial satellite 61 by means of the parabola 
antenna 55. 

By the way, the system may be constructed so as 
to make it possible to display, on the viewer side, the 
numbers of broadcasting channels together with a plu- 
rality of reduced screens as a multi-preview screen so 
that the viewer may select the broadcasting channel of 
a desired program by inputting the number of the broad- 
casting channel. In this instance, however, it may pos- 
sibly occur that, for example, the viewer may mistake 
the broadcasting channel or may manually input a 
wrong number different from that corresponding to the 
intended broadcasting channel. Therefore, after such a 
preview screen as seen in FIG. 5 is displayed, it is de- 
sirable to display a parent screen of a desired program 
in response to direct selection of a reduced screen cor- 
responding to the program. 

To this end, the archiving section 52 provides a link 
between each reduced screen and a corresponding pro- 
gram. In particular, for example, the archiving section 
52 adds, to data of each reduced screen, the number of 
a broadcasting channel of a program corresponding to 
the reduced screen and transmits the number of the 
broadcasting channel as EPG data. Consequently, 
when a reduced screen forming a preview screen is se- 
lected, a program linked to the reduced screen, that is, 
a screen (program) of the full size corresponding to the 
selected reduced screen, can be displayed. It is to be 
noted that FIG. 7 illustrates a manner wherein one of 
nine reduced screens forming a preview screen which 
is disposed at the center is selected, and consequently, 
in FIG. 7, a program PROG2 corresponding to the se- 
lected reduced screen is shown displayed in place of 
the preview screen. 

Referring now to FIG. 8, there is shown an example 
of a general construction of the receiver 2 on the viewer 
side. The receiver 2 includes a reception section 2a, a 
processing apparatus 2b and a storage apparatus 2c. 
The reception section 2a receives a signal supplied 
thereto, for example, from the parabola antenna 3 (FIG. 
3) and performs demodulation processing, error correc- 
tion processing and other necessary processing. The 
resultant signal isoutputted to the processing apparatus 
2b. The processing apparatus 2b is formed from a CPU 
or the like and controls the reception section 2a so that 
the reception section 2a may output a signal of a prede- 
termined channel. Then, the processing apparatus 2b 
decodes the signal supplied thereto from the reception 
section 2a and supplies, when the signal is ordinary pro- 
gram data, the signal to the monitor apparatus 4 so that 
it may be displayed on the monitor apparatus 4 (it is to 
be noted that an audio signal is outputted as sound from 



a loudspeaker not shown). 

On the other hand, when the signal supplied from 
the reception section 2a is archived data, the processing 
apparatus 2b decodes the archived data and stores data 
5 of reduced screens obtained by the decoding into an ar- 
ea secured in advance in the storage apparatus 2c, 
which may be, for example, a RAM, a magnetic disk or 
a magnetooptical disk, so that the six program selection 
screens of the virtual frame may form one screen. 
10 it is to be noted that, where the archive data include 
audio data, also the audio data are supplied to and 
stored into the storage apparatus 2c. 

Then, if a remote commander 5 is manually operat- 
ed to input an instruction to display reduced screens, 
is- then the processing apparatus 2b reads out a number 
of reduced screens (in the present embodiment, nine 
reduced screens as described above) which can be dis- 
played on one screen of the monitor apparatus 4 from 
among the reduced screens stored in the virtual frame 
20 and supplies the thus read out reduced screens to the 
monitor apparatus 4 so that they may be displayed on 
the monitor apparatus 4. 

The reduced screens read out from the virtual frame 
and displayed on the monitor apparatus 4 can be 
25 changed by manual operation of the remote commander 
5. Accordingly, even if a number of reduced screens 
which cannot be simultaneously displayed on a screen 
are supplied, the viewer can observe all of the reduced 
screens by manual operation of the remote commander 
30 5. Further, received reduced screens are successively 
stored into the virtual frame to update the stored re- 
duced screens. However, for example, by keeping the 
reduced screens stored in the virtual frame for a prede- 
termined period of time, reduced screens received in the 
3S past can be observed. 

One of reduced screens displayed on the monitor 
apparatus 4 can be selected by manually operating the 
remote commander 5 to move and settle the cursor. If 
a reduced screen corresponding to a program desired 
40 by the viewer is selected, then the processing apparatus 
2b delivers an instruction to the reception section 2a to 
output the program corresponding to the selected re- 
duced screen (the program (screen of the full size) 
linked to the reduced screen) and then supplies ordinary 
45 program data obtained in response to the instruction to 
the monitor apparatus 4 so that the data may be dis- 
played on the monitor apparatus 4. 

FIG. 9 shows an example of an appearance con- 
struction of the apparatus on the viewer side. In the 
50 present embodiment, the apparatus on the viewer side 
includes the receiver 2, the parabola antenna 3 and the 
monitor apparatus 4. The receiver 2 and the monitor ap- 
paratus 4 are connected to each other by means of an 
AV line 11 and a control line 12. 
55 An instruction can be inputted to the receiver 2 from 

the remote commander 5 by an infrared ray (IR) signal. 
In particular, if a predetermined one of buttons and 
switches of the remote commander 5 is manually oper- 
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ated, then a corresponding infrared ray signal is emitted 
from an IR transmission section 5a and introduced into 
an IR reception section 39 (FIG. 11 ) of the receiver 2. 

FIG. 10 shows an electric connection condition of 
the apparatus shown in FIG. 9. The parabola antenna s 
3 has an LNB (Low Noise Block downconverter) 3a, and 
converts (down converts) a signal from the artificial sat- 
ellite 61 into a signal of a predetermined frequency and 
supplies the signal of the predetermined frequency to 
the receiver 2. The receiver 2 supplies its output to the io 
monitor apparatus 4 via the AV line 11 formed from three 
lines including, for example, a composite video signal 
line, an audio L signal line and an audio R signal line. 

Further, the receiver 2 has an AV apparatus control 
signal communication section 2A while the monitor ap- 15 
paratus 4 has an AV apparatus control signal commu- 
nication section 4 A. The AV apparatus control signal 
communication section 2A and the AV apparatus control 
signal communication section 4A are connected to each 
other by the control line 12 formed from a wired SIRCS 20 
(Wired Sony Infrared Remote Control System). 

FIG. 11 shows an example of an internal construc- 
tion of the receiver 2 when the present invention is ap- 
plied to the DSS described hereinabove. It is to be noted 
that a front end circuit 20, a demultiplexer 24 and a multi- 2s 
channel real time decoder 25, and a virtual frame mem- 
ory 49 correspond to the reception section 2a and the 
receiver 2 shown in FIG. 8, respectively. Further, the oth- 
er blocks in FIG. 11 correspond to the processing appa- 
ratus 2b shown in FIG. 8. 30 

A RF signal outputted from the LNB 3a of the pa- 
rabola antenna 3 is supplied to and demodulated by a 
tuner 21 of the front end circuit 20. The output of the 
tuner 21 is supplied to a QPSK demodulation circuit 22, 
by which it is QPSK demodulated. The output of the 35 
QPSK demodulation circuit 22 is supplied to an error 
correction circuit 23, by which errors are detected and 
corrected. 

A CAM (Conditional Access Module) 33 formed 
from, for example; an IC card including a CPU, a ROM, 40 
a RAM and so forth stores keys necessary for decipher- 
ment of a cipher together with a decipherment program. 
When a broadcasting station transmits data to which en- 
cipherment processing has performed, keys and deci- 
pherment processing are required to decipher the ci- 45 
pher. Therefore, the keys are read out from the CAM 33 
via a card reader interface 32 and supplied to the de- 
multiplexer 24. The demultiplexer 24 deciphers the en- 
ciphered signal using the keys. 

It is to be noted that the CAM 33 stores, in addition so 
to the keys and the decipherment program necessary 
for decipherment of a cipher, accounting information. 

The demultiplexer 24 receives, as an input thereto, 
a signal outputted from the error correction circuit 23 of 
the front end circuit 20' and stores the received signal 55 
into a data buffer memory (SRAM: Static Random Ac- 
cess Memory) 35 once. Then, the signal is read out suit- 
ably and used for decipherment as described above. 



Then, when the result of the decipherment is ordinary 
program data, the demultiplexer 24 supplies image data 
or audio data forming the program data to the multi- 
channel real time decoder 25 or an MPEG audio decod- 
er 25. The EPG data are stored into a predetermined 
area of the data buffer memory 35. 

The multi-channel real time decoder 25 includes 
built-in MPEG video decoders 25-1 to 25-6 and DRAMs 
25a- 1 to 25a -6 in order that screen data of programs of 
six broadcasting channels can be decoded as hereinaf- 
ter described with reference to FIG. 1 6. The multi-chan- 
nel real time decoder 25 thus stores image data (digital 
image data) inputted thereto suitably into the DRAMs 
25a-1 to 25-6 and executes decoding processing of the 
video signals in a condition compressed by the MPEG 
system. The decoded video data are supplied, when 
they are data of an ordinary program, to an NTSC en- 
coder 27, by which they are converted into a brightness 
signal (Y), a chroma signal (C) and a composite signal 
(V) of the NTSC system. The brightness signal and the 
chroma signal are outputted individually as S video sig- 
nals via a pair of buffer amplifiers 28Y and 28C, respec- 
tively. The composite signal is outputted via a further 
buffer amplifier 28V. 

Meanwhile, video data of a program selection 
screen are supplied to and stored into the virtual frame 
memory 49. Then, predetermined nine reduced screens 
are read out in accordance with the necessity and sup- 
plied to the NTSC encoder 27. 

It is to be noted that an MPEG 2 decoding LSI 
(STi3500) by SGS-Thomson Microelectronics can be 
used for the MPEG video decoders 25-i of FIG. 16. Ah 
outline of the product is presented, for example, by Mar- 
tin Bolton, in Nikkei Electronics, Nikkei PB Company, 
No. 603, March 14, 1994, pp.101-110. 

Meanwhile, a transport stream of the MPEG2 
(MPEG2-Transportstream) is described in Newest 
MPEG Textbook, ASCII, August 1, 1994, pp.231-253. 

The MPEG audio decoder 26 suitably stores the 
digital audio signals supplied thereto from the demulti- 
plexer 24 into a DRAM 26a and executes decoding 
processing of the audio signals in a condition com- 
pressed by the MPEG system. The thus decoded audio 
signals are converted from digital signals into analog 
signals by a digital to analog (D/A) converter 30, and the 
audio signal of the left channel is outputted via a buffer 
amplifier 31 L while the audio signal of the right channel 
is outputted via a buffer amplifier 31 R. 

A RF modulator 41 converts the composite signal 
outputted Irom the NTSC encoder 27 and the audio sig- 
nals outputted from the digital to analog converter 30 
into a RF signal and outputs the RF signal. Further, 
when a TV mode in which a television broadcasting sig- 
nal by a ground wave is to be received is set, the RF 
modulator 41 passes therethrough a RF signal of the 
NTSC signal inputted thereto from an AV apparatus (not 
shown) such as a cable box so that the RF signal is out- 
putted as it is to a VCR (VTR) (not shown) or another 
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AV apparatus (not shown). 

In the present embodiment, the video signal and the 
audio signals are supplied to the monitor apparatus 4 
via the AV line 11. 

A CPU (Central Processor Unit) 29 executes vari- s 
ous processes in accordance with a program stored in 
a ROM 37. For example, the CPU 29 controls the tuner 
21, the QPSK demodulation circuit 22, the error correc- 
tion circuit 23 and so forth. Further, the CPU 29 controls 
the AV apparatus control signal communication section to 
2A and outputs a predetermined control signal to anoth- 
er AV apparatus (in the present embodiment, the mon- 
itor apparatus 4) or receives a control signal from such 
another AV apparatus. 

A predetermined instruction can be inputted directly is 
to the CPU 29 by manually operating any of operation 
buttons and switches (not shown) provided on a front 
panel 40 of the receiver 2 and can be inputted also by 
manually operating the remote commander 5. In partic- 
ular, if the remote commander 5 (FIG. 9) is manually op- 20 
erated, then an infrared ray signal is emitted from the IR 
transmission section 5a and received by the IR recep- 
tion section 39. A result of the reception is supplied to 
the CPU 29. 

When a signal supplied from the front end circuit 20 2S 
is EPG data, the demultiplexer 24 supplies and stores 
the EPG data to and into the data buffer memory 35. 

Data which are desired to be maintained even after 
disconnection of the power supply, for example, a re- 
ception program history of the tuner 21 for four weeks 30 
and the number of a channel (last channel) which has 
been received immediately before disconnection of the 
power supply are stored suitably into an EEPROM 
(Electrically Erasable Programmable Read Only Mem- 
ory) 38. Then, for example, when the power source is 35 
connected subsequently, the same channel as the last 
channel is received again. However, if no last channel 
is stored, then a channel stored as a default channel in 
the ROM 37 is received. Further, when a sleep mode is 
set, even if the power source is in a disconnected con- 40 
dition, the CPU 29 keeps minimum necessary circuits 
such as the front end circuit 20, the demultiplexer 24 
and the data buffer memory 35 in an operative condition, 
and besides counts the current time from time informa- 
tion included in a received signal and also performs such 45 
control as to cause a required circuit to perform a pre- 
determined operation at a required time (such as timer 
picture recording). For example, the CPU 29 executes 
automatic timer picture recording of a reserved program 
in cooperation with an external VCR. so 

Further, when the CPU 29 tries to produce prede- 
termined OSD (On-Screen Display) data, it controls the 
MPEG video decoders 25-i. Under the control of the 
CPU 29, the MPEG video decoders 25-i produce pre- 
determined OSD data and write the OSD data into OSD ss 
areas of the DRAMs 25a-i, whereafter they read out and 
output the OSD data. Consequently, predetermined 
characters, a predetermined graphic form (for example, 



a cursor, a broadcasting channel of a program being cur- 
rently outputted from the receiver 2, or a bar whose 
length varies in response to the sound volume) or the 
like can be suitably outputted to the monitor apparatus 
4 so that it may be displayed on the monitor apparatus 4. 

FIG. 12 shows an example of a construction of but- 
tons and switches of the remote commander 5. A select 
button (lever) 131 can be manually operated in totalling 
eight directions including four leftward, rightward, up- 
ward and downward directions and in four intermediate 
oblique directions between them. The select button 1 31 
can further be manually depressed (selection operation) 
in a perpendicular direction with respect to an upper face 
of the remote commander 5. A menu button 1 34 is man- 
ually operated in order to cause a predetermined menu 
screen to be displayed on the monitor apparatus 4. An 
exit button 135 is manually operated in order to restore 
an original ordinary screen display. 

A channel up/down button 1 33 is manually operated 
in order to increment or decrement the number of a 
broadcasting channel to be received. A volume button 
132 is manually operated in order to increase or de- 
crease the volume of sound to be outputted. 

Numeric or digit buttons (ten keys) 1 3B on which the 
digits of 0 to 9 are marked are manually operated in or- 
der to directly input for example, a broadcasting chan- 
nel or a like number. An enter button 137 is manually 
operated subsequently to manual operation of the nu- 
meric buttons 138 in order to instruct completion of the 
inputting of digital values when the manual operation of 
the numeric buttons 138 comes to an end. When the 
channel up/down button 1 33 or the enter button 1 37 and 
the numeric buttons 1 38 are manually operated or when 
a channel to be received is changed over using a pre- 
view screen, for example, a banner including the 
number of a new channel, a call sign (name), a logo and 
a mail icon is displayed for three seconds on the monitor 
apparatus 4. Two types of banners are prepared includ- 
ing a banner which has such a simple construction as 
described just above and another banner of a more de- 
tailed construction which additionally includes the title 
of a program, a broadcasting starting time, a current 
time and so forth. A display button 1 36 is manually op- 
erated in order to change over the type ol the banner to 
be displayed. 

A televisionA/ideo change-over button 139 is man- 
ually operated in order to change over the input to the 
monitor apparatus 4 to the input from a tuner or a video 
input terminal (VCR or the like) built in a television re- 
ceiver. A television/DSS change-over button 140 is 
manually operated in order to select a TV mode or a 
DSS mode in which a DSS signal is to be received. If 
the channel to be received is changed over, the channel 
prior to the changing over is stored, and a jump button 
141 is manually operated in order to restore the original 
channel prior to the changing over. 

A language button 142 is manually operated in or- 
der to select a desired language when broadcasting is 
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proceeding with two or more languages. A preview bul- 
ton 143 is manually operated in order to cause the mon- 
itor apparatus 4 to display a preview screen. A lavorite 
button 144 is manually operated in order to vary an array 
position when a reduced screen is to be stored (the de- 
tails will be described later). 

A cable button 145, a television button 146 and a 
DSS button 147 are function changing over buttons tor 
changing over an apparatus category of a code of an 
infrared ray signal to be emitted from the remote com- 
mander 5. The cable button 145 is manually operated 
in order to receive a signal transmitted via a cable by a 
cable box not shown and display the received signal on 
the monitor apparatus A. In response to the manual op- 
eration, a code of an apparatus category allocated to 
the cable box is emitted as an infrared ray signal. 

Similarly, the television button 146 is manually op- 
erated in order to display a signal received by the tuner 
built in the monitor apparatus 4. The DSS button 147 is 
manually operated in order to receive a signal transmit- 
ted via the artificial satellite 61 by means of the receiver 
2 and display the received signal on the monitor appa- 
ratus 4. LEDs 148, 149 and 150 are lit when the cable 
button 145, the television button 146 and the DSS button 
147 are depressed, respectively. Consequently, when a 
button is manually operated, it is indicated to an appa- 
ratus of which category a code is transmitted. 

When a cable power source button 1 51 , a television 
power source button 1 52 or a DSS power source button 
153 is manually operated, the power source for the ca- 
ble box, the monitor apparatus 4 or the receiver 2 is 
turned on or off. 

A muting button 154 is manually operated in order 
to set or cancel a muting condition of the monitor appa- 
ratus 4. A sleep button 1 55 is manually operated in order 
to set or cancel a sleep mode in which the power source 
is turned off automatically when a predetermined point 
of time comes or when a predetermined interval of time 
passes. 

FIG. 13 shows an example of a construction of a 
small stick switch which is used as the select button 1 31 . 
The small stick switch shown includes a body 161 and 
a lever 162 extending from the body 161 . When the se- 
lect button 131 is manually operated in any one of the 
eight directions in a horizontal plane, the small stick 
switch is turned corresponding to the operation direc- 
tion, but when the select button 131 is manually operat- 
ed for selection (manually operated vertically), the lever 
162 is pushed down in the vertical direction. 

It is to be noted that, lor the small stick switch, for 
example, a small stick switch of the model RKJXL1004 
by Alps Denki can be used. The thickness of the body 
161 of the small stick switch is about 6.4 mm. 

FIG. 14 shows the eight operation directions of the 
lever 1 62 in the horizontal plane. As seen in FIG. 1 4, the 
lever 162 is constructed so that it can be manually op- 
erated in any one of the eight directions denoted by A 
to H in the horizontal plane. 



FIG. 15 shows an example of an internal construc- 
tion of the remote commander 5. As seen from FIG. 15, 
contacts A to H in the inside of the body 1 61 of the small 
stick switch correspond to the eight directions A to H 

5 shown in FIG. 14, respectively, and when the lever 162 
is manually operated in one of the directions A to D, a 
corresponding one of the terminals A to D is connected 
to a terminal C1 . On the other hand, when the lever 162 
is tilted to one of the directions E to H, a corresponding 

io one of the terminals E to H is connected to another ter- 
minal C2. Further, when the lever 162 is tilted in a direc- 
tion between the directions H and A or between the di- 
rections D and E, both of the terminals C1 and C2 are 
connected to eactvother. Furthermore, when the lever 

is 162 is manually operated in the vertical direction, the 
terminals 1 and 2 are connected to each other. 

The connection condition of the terminals of the 
body 161 is monitored by a CPU 72 which forms a mi- 
crocomputer 71 . Consequently, the CPU 72 can detect 

20 a directional operation and a selection operation of the 
select button 131. Further, the CPU 72 normally scans 
a button matrix 82 to detect an operation of any other 
button of the remote commander 5. 

The CPU 72 executes various processes in accord- 

25 ance with a program stored in a ROM 73 and suitably 
stores necessary data into a RAM 74. Then, when an 
infrared ray signal is to be outputted, the CPU 72 drives 
an LED 76 via an LED driver 75 so that an infrared ray 
signal is outputted from the LED 76. 

30 Subsequently, operation of the receiver 2 when the 
preview button 143 is manually operated will be de- 
scribed with reference to FIGS. 11 and 16. When the 
preview button 143 is manually operated, an instruction 
to cause the monitor apparatus 4 to display a preview 

35 screen is inputted to the CPU 29 via the IR reception 
section 39. Upon reception of the instruction, the CPU 
29 outputs an instruction to the front end circuit 20 to 
receive the transmission channel of archived data. Con- 
sequently, archived data are supplied from the front end 

40 circuit 20 to the demultiplexer 24. 

In particular, the tuner 21 receives and demodulates 
a signal from the transmission channel for exclusive use 
for a program selection screen. The output of the tuner 
21 is then QPSK demodulated by the QPSK demoduta- 

45 tion circuit 22, and then error correction processing of 
the output of the QPSK demodulation circuit 22 is per- 
formed by the error correction circuit 23. The output of 
the error correction circuit 23 is inputted to the demulti- 
plexer 24. The data inputted to the demultiplexer 24 in- 

50 elude packets of video data of six multi-screens de- 
scribed above and packets of audio data of the 54 pro- 
grams. 

If it is assumed that those packets have data IDs 
(packet IDs) of the numbers 1 to 6 added thereto, then 
55 the data having the data IDs of the numbers 1 to 6 are 
demultiplexed (separated). Then, the data are decoded 
by corresponding ones of the MPEG video decoders 
25-1 to 25-6 of the multi-channel real time decoder 25 



12 

BNSDCCID' <EP 0725539A2_I_> 



23 



EP 0 725 539 A2 



24 



and then supplied to and stored into the DRAMs 25a-1 
to 25a-6. In particular, the multi-screen of the packet ID 

1 is stored into the DRAMs 25a-1 , and similarly, the mul- 
ti-screens of the data IDs 2 to 6 are stored into the 
DRAMs 25a-2 to 25a-6, respectively. s 

Then, the six multi-screens stored in the DRAMs 
25a-1 to 25a-6 are read out from them and developed 
and stored into the virtual frame memory 49 such that 
they may construct one virtual screen. In the arrange- 
ment shown in FIG. 16, the multi-screen indicated by 10 
No. 1 of the data ID 1 is arranged at the left upper corner 
of the virtual screen; the multi-screen indicated by No. 

2 of the data ID 2 is arranged on the right side of the 
multi-screen of the data ID 1; the multi-screen indicated 

by No. 3 of the data ID 3 is arranged on the lower side 1$ 
of the multi-screen of the data ID 1; the multi-screen in- 
dicated by No. 4 of the data ID 4 is arranged on the right 
side of the multi-screen of the data ID 3; the multi-screen 
indicated by No. 5 of the data ID 5 is arranged on the 
lower side of the multi-screen of the data ID 3; and the 20 
multi-screen of the data ID 6 is arranged on the right 
side of the multi-screen of the data ID 5. 

It is to be noted that, as described hereinabove, the 
data of the six multi-screens indicated by No. 1 to No. 6 
are transmitted by one transmission channel (by a car- 25 
rier from one transponder). Accordingly, even if the front 
end circuit 20 including the tuner 21 is provided by one 
as seen in FIG. 1 6, if the six MPEG video decoders 25-1 
to 25-6 are provided, then six multi-screens can be re- 
ceived at a time and stored into the virtual frame memory 30 
49. 

If one or more multi-screens forming a program se- 
lection screen are transmitted via a transmission chan- 
nel or channels corresponding to another transponder 
or transponders, then in order to receive the multi- 35 
screen of the transmission channel or one of the trans- 
mission channels, the reception frequency of the tuner 
21 must be changed over, and after all, it is impossible 
to receive all multi-screens at a time (naturally this be- 
comes possible if a plurality of the tuners 21 are provid- 40 
ed, which, however, complicates the construction and 
raises the cost). Therefore, only one transmission chan- 
nel (common transmission channel) is preferably used 
to transmit the program selection screen. 

The processing of receiving a plurality of program 45 
selection screens from a single transmission channel 
(archived data) and storing the program selection 
screens into the virtual frame memory 49 is schemati- 
cally illustrated in FIGS. 17 and 18. 

In particular, when the demultiplexer 24 receives ar- so 
chived data which include six program selection 
screens, it separates the archived data into individual 
program selection screens as seen in FIG. 1 7. Then, the 
resulted six program selection screens are stored in a 
matrix into the virtual frame memory 49 as seen in FIG. 55 
18. Accordingly, the virtual frame memory 49 can be 
considered to be a virtual or imaginary screen (greater 
than one mutti-screen) on which 6x9 reduced screens 



of programs of different broadcasting channels transmit- 
ted thereto from the broadcasting station are arranged. 
Since each of the reduced screens is an ordinary screen 
of a program of a reduced size, it exhibits an image of 
full motion of the frame rate of 30 fps (full moving pic- 
ture), and accordingly, if the entire virtual frame memory 
49 is displayed, then contents of programs (reduced 
screens) of 54 broadcasting channels transmitted there- 
to from the broadcasting station can be observed in full 
motion. 

Here, when the reduced screens are stored into the 
virtual frame memory 49, if the six multi-screens are not 
arranged as they are at the respective 2x3 predeter- 
mined positions of the virtual frame memory 49 but the 
individual reduced screens are managed independently 
of each other by the CPU 29 (picture element data of 
the virtual frame are managed in units of 240 x 160 pic- 
ture elements), then the reduced screens can be ar- 
ranged at arbitrary positions of the 6x9 child screens of 
the virtual frame memory 49. 

In this instance, for example, the reduced screens 
may be arranged in order such that a predetermined 
number of them are arranged in the uppermost horizon- 
tal row of the virtual frame memory 49 from the left end 
toward the right and then next those of the same number 
are arranged in the second horizontal row from the left 
end toward the right, whereafter- the other reduced 
screens are successively arranged in a similar manner, 
or may be arranged for individual program categories 
described hereinabove with reference to FIG. 5. When 
the reduced screens are arranged for individual pro- 
gram categories, the broadcasting station side may add 
to each reduced screen the category of a program cor- 
responding to the reduced screen as EPG data. In this 
instance, the receiver 2 is constructed such that it reads 
the category of the program added to the reduced 
screen from the EPG data and arranges such reduced 
screens for individual program categories on the virtual 
frame memory 49. 

Alternatively, it is possible to arrange reduced 
screens on the virtual frame memory 49 in a manner of 
arrangement desired by a viewer. In particular, where 
the broadcasting side adds the category of a program 
to a reduced screen as described above, the receiver 
side apparatus can be constructed such that the remote 
commander 5 is manually operated to set the order of 
categories of programs so that reduced screens are 
successively arranged in the set order on the virtual 
frame memory 49 beginning with the uppermost hori- 
zontal low. 

Further, for example, where the broadcasting sta- 
tion side adds to each reduced screen the broadcasting 
channel of a program corresponding to the reduced 
screen, the receiver side apparatus can be constructed 
such that the remote commander 5 is manually operated 
to set the order of broadcasting channels of programs 
so that reduced screens are successively arranged in 
the set order on the virtual frame memory 49 beginning 
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with the uppermost horizontal row. 

Further, since reduced screens stored in the virtual 
frame memory 49 are displayed on the monitor appara- 
tus 4, it is possible to change the array positions of the 
reduced screens stored in the virtual frame memory 49 5 
by manual operation of the remote commander 5 while 
observing the display of the reduced screens. 

Accordingly, in this instance, the reduced screens 
can be arranged in accordance with the preference of 
the viewer. In other words, the array of the reduced 10 
screens can be customized. .. 

Further, where the broadcasting station side trans- 
mits reduced screens in a condition arranged for indi- 
vidual categories of programs as described herein- 
above with reference to FIG. 5, the reduced screens can is 
be stored in the arranged condition into the virtual frame 
memory 49. However, even if the reduced screens are 
transmitted in such an arranged condition for individual 
program categories, the reduced screens may be re-ar- 
ranged in accordance with a manner of arrangement de- 20 
sired by the viewer as described above. 

It is to be noted that such a manner of arrangement 
(array order) as mentioned above can be set by manu- 
ally operating the remote commander 5 based on a pre- 
determined menu screen displayed on the monitor ap- 25 
paratus 4 in response to a manual operation of the menu 
button 134 of the- remote commander 5. The manner of 
arrangement thus set is, for example, stored into the 
EEPROM 38. When a manner of arrangement is set in 
the EEPROM 38, the CPU 29 designates to the demul- 30 
tiplexer 24 an array order which is used to store reduced 
screens into the virtual Irame memory 49. Then, the de- 
multiplexer 24 stores the reduced screens into the vir- 
tual f rame.memory 49 in accordance with the array order 
designated from the CPU 29. 35 

After the reduced screens are stored into the virtual 
frame memory 49, those of the reduced screens which 
are included in a range (selection area) within which 
they can be displayed at a time on one screen of the 
monitor apparatus 4 are designated by the CPU 29. In 40 
particular, in the present embodiment, since one re- 
duced screen corresponds to a screen of an ordinary 
program which is reduced to 1/3 in vertical and horizon- 
tal lengths thereof as described above, for example, 
such 3x3 reduced screens surrounded by a thick line in 45 
FIG. 19 are read out. Then, the 3x3 reduced screens 
are supplied from the receiver 2 to and displayed on the 
monitor apparatus 4 as seen in FIG. 9. in other words, 
a preview screen is displayed. 

Here, when a predetermined range of 3x3 reduced so 
screens from among the reduced screens stored in the 
virtual frame memory 49 is displayed as described 
above, it can be considered that the screen of the mon- 
itor apparatus 4 is used as such a metaphor that the 
reduced screens on the virtual frame memory 49 are ss 
partially peeped. 

Then, in this instance, the monitor apparatus 4 dis- 
plays, together with 3x3 reduced picture elements as a 



preview screen, the cursor 201 in the form of a frame 
which surrounds a certain reduced screen as seen in, 
for example, in FIG. 20 in a superimposed condition by 
OSD display on the screen. It is to be noted that the 
cursor 201 is not limited to such a cursor in the form of 
a frame as described above, but may be any graphic 
form such as an arrow mark or the like only if it can be 
identified clearly for selection. 

When the cursor 201 is positioned, for example, at 
a central one of 3x3 reduced screens, if the select button 
1 31 of the remote commander 5 is directionally operated 
(tilted) upwardly (away from the viewer), downwardly 
(toward the viewer), rightwardly, leftwardly, obliquely 
rightwardly upwards, obliquely rightwardly downwards, 
obliquely leftwardly upwards or obliquely leftwardly 
downwards, then the cursor 201 is moved to the position 
at which it surrounds the reduced screen positioned up- 
wardly, downwardly, rightwardly, leftwardly, obliquely 
rightwardly upwards, obliquely rightwardly downwards, 
obliquely leftwardly upwards or obliquely leftwardly 
downwards with respect to the central reduced screen. 

Here, if the select button 1 31 is further manually op- 
erated directionally while the cursor 201 remains posi- 
tioned at the upper, lower, left or right end of the screen 
of the monitor apparatus 4, the contents of the display 
of the monitor apparatus 4, that is, the preview, is 
scrolled. For example, if the select button 131 is manu- 
ally operated downwardly while the cursor 201 is posi- 
tioned at the lowest row of the preview screen, then the 
preview is scrolled upwardly by one row distance. 

This scrolling is performed such that, for example, 
in place of the 3x3 reduced screens surrounded by a 
thick line in FIG. 19, other 3x3 reduced screens sur- 
rounded by a dotted line in FIG. 19 are read out from 
the virtual frame memory 49 and supplied to the monitor 
apparatus 4. It is to be noted that, since the cursor 201 
remains stopping at the lowermost row, the cursor 201 
is relatively moved downwardly by one row distance in 
the virtual frame memory 49 shown in FIG. 18 (or 19). 

Further, when, for example, 3x3 reduced screens 
including reduced screens arranged in the lowermost 
row of the virtual frame 35 (3x3 reduced screens sur- 
rounded by a thick line in FIG. 21) are displayed on the 
monitor apparatus 4 while the cursor 201 remains at the 
tower end position of the screen of the monitor appara- 
tus 4 as seen in FIG. 21 , if the select button 1 31 is man- 
ually operated downwardly, then the screen of the mon- 
itor apparatus 4 is scrolled. Consequently, 3x2 reduced 
screens in the lowermost row and the second lowermost 
row and 3x1 reduced screens in the uppermost row sur- 
rounded by dotted lines in FIG. 21 are displayed on the 
monitor apparatus 4. 

Accordingly, when the 3x3 reduced screens sur- 
rounded by the thick tine in FIG. 21 are displayed on the 
monitor apparatus 4 while the cursor 201 is at the lower 
end position of the screen of the monitor apparatus 4, if 
a downward operation of the select button 1 31 is per- 
formed three times successively, then 3x3 reduced 
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screens including the reduced screens in the uppermost 
row and indicated by slanting lines in FIG. 21 are dis- 
played. 

Scrolling is performed in a similar manner with re- 
gard to the upward, leftward, rightward, obliquely right- 
wardly upward, obliquely right wardly downward, ob- 
liquely leftwardly upward or obliquely leftwardly down- 
ward direction. 

Such scrolling is performed as a signal (operation 
signal) corresponding to the direction of a manual oper- 
ation of the select button 1 31 is received by the CPU 29 
of the receiver 2 and the read address of the virtual 
frame memory 49 is controlled in response to the re- 
ceived operation signal by the CPU 29. In particular, the 
CPU 29 recognizes, based on the received operation 
signal, a range of reduced screens to be displayed on 
the monitor apparatus 4. Then, the CPU 29 delivers an 
instruction to the virtual frame memory 49 to read out 
the reduced screens in the thus recognized range. Con- 
sequently, the reduced screens within the instructed 
range are read out from the virtual frame memory 49 
and outputted to the monitor apparatus 4. As a result, 
the screen of the monitor apparatus 4 is scrolled. 

Accordingly, in this instance, the manual operation 
of the select button 1 31 can be considered to be an op- 
eration for designating reduced screens to be read out 
from the virtual frame memory 49. 

Since the preview screen is scrolled as described 
above, even if the number of programs is greater than 
the number of programs of reduced screens which can 
be displayed at a time on the monitor apparatus 4, the 
preview screen of all programs can be provided to the 
viewer. 

While observing such reduced screens of full mo- 
tion displayed on the monitor apparatus 4 as shown in 
FIG. 20, the viewer manually operates the select button 
1 31 to move the cursor 201 to a desired reduced screen. 
Then, if the select button 131 is manually operated ver- 
tically (selection operation) in order to settle selection of 
the television program while the cursor 201 is positioned 
at the desired reduced screen, the CPU 29 sends an 
instruction to the front end circuit 20 to receive the pro- 
gram of a channel linked to the selected reduced screen. 

In response to the instruction, the tuner 21 of the 
front end circuit 20 is tuned to the transmission channel 
of the instructed program and outputs packet data of a 
plurality of programs included in the transmission chan- 
nel to the demultiplexer 24. The demultiplexer 24 sepa- 
rates the packet of a predetermined program from within 
the packets of the plurality of programs in response to 
the instruction from the CPU 29 and outputs the sepa- 
rated packet to the MPEG video decoder 25-1 . Decoded 
data from the MPEG video decoder 25-1 are processed 
by the NTSC encoder 27 and outputted to the monitor 
apparatus 4 via the succeeding blocks. The monitor ap- 
paratus 4 thus displays, in place of the preview screen, 
an image of the program outputted from the receiver 2. 

In short, the viewer can enjoy a desired program by 



moving the cursor 201 to a desired reduced screen and 
then manually operating the select button 1 31 vertically. 

It is to be noted that sound is incidental to the pro- 
gram selection screen : and the demultiplexer 24 sepa- 
5 rates an audio signal corresponding to a reduced screen 
at which the cursor 201 is positioned (sound of a pro- 
gram corresponding to the reduced screen) and sup- 
plies the audio signal to the MPEG audio decoder 26 so 
that the audio signal may be decoded by the MPEG au- 
10 dio decoder 26. Consequently while the viewer ob- 
serves the reduced screen of full motion at which the 
cursor 201 is positioned, the viewer can listen to sound 
incidental to the reduced screen simultaneously on the 
realtime basis. In this instance, changing over of sound 

is is achieved by the CPU 29 which successively re-sets 
the data ID of an audio packet to be separated to the 
demultiplexer 24 by movement of the cursor 201 . 

The sequence of manual operations described 
above including the directional operation of the select 

20 button 1 31 to one of the eight directions for moving the 
cursor 201 and the vertical operation (selection opera- 
tion) of the select button 131 performed subsequently 
to the directional operation for settling selection of a pro- 
gram corresponding to a reduced screen at which the 

25 cursor 201 is positioned can be performed all merely us- 
ing the thumb without re-holding the remote commander 
5. Accordingly, the apparatus is improved in operability. 

By the way, while the example of the simple con- 
struction of the transmission section 54 shown in FIG. 

30 3 is shown in FIG. 6, the transmission section 54 may 
be formed, for example, Irom an encoder (not shown) 
of the direct broadcast satellite system by which trans- 
mission data are produced. Details of the direct broad- 
cast satellite system are presented by L. W. Butterworth, 

35 j. p. Godwin and D. Radbel, in "The Technique for Sup- 
porting the Information Superhighway of the United 
States", Nikkei electronics, Nikkei BP, October 24, 1 994, 
pp. 180-1 89. 

This encoder delineates data from the video server 

40 53 for individual broadcasting channels (also data of the 
program selection screen are regarded as data of one 
broadcasting channel), and divides data of the broad- 
casting channels into packets of a predetermined size. 
Then, a header is added to each of the packets, and the 

4 5 data are transmitted in units of a packet. 

Then, the packets are transmitted, for example, to 
high output transponders for the BSS band of 1 2.2 GHz 
to 12.7 GHz carried on the artificial satellite 61. In this 
instance, packets of a plurality of (nine in the maximum) 

so broadcasting channels are multiplexed with a signal of 
a predetermined frequency allocated to each of the 
transponders and are transmitted to the transponder In 
other words, each of the transponders transmits a plu- 
rality of signals of different broadcasting channels with 

55 one carrier (one transmission channel). Accordingly, if 
the number of such transponders is 23, then data of 207 
(= 9 x 23) broadcasting channels in the maximum can 
be transmitted. 
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In this instance, in the receiver 2, the carrier of one 
frequency corresponding to a predetermined one of the 
transponders is received and demodulated by the front 
end circuit 20. Consequently, packet data of nine broad- 
casting channels in the maximum are obtained. Then, 
the demultiplexer 24 stores the packets obtained from 
the demodulation output ol the front end circuit 20 once 
into the virtual frame 35 and then reads out the packets. 
Then, data of a packet of the program selection screen 
except the header are supplied to and decoded by the 
MPEG video decoders 25-1 to 25-6 and then stored into 
the virtual frame memory 49. 

On the other hand, video packets on which image 
data of ordinary programs (MPEG video data) are dis- 
posed are supplied to and decoded by the MPEG video 
decoder 25-1. Audio packets on which audio data 
(MPEG audio data) of ordinary programs or a program 
selection screen are disposed are all supplied to and 
decoded by the MPEG audio decoder 26. 

While details of the processing of the encoder are 
disclosed in "The Technique for Supporting the Informa- 
tion Superhighway of the United States", Nikkei elec- 
tronics, Nikkei BP, pp. 180-1 89 mentioned hereinabove, 
scheduling is performed so that the transponders may 
have an equal transfer rate. The transmission rate per 
one carrier allocated to each transponder is, for exam- 
ple, 40 Mbits/ sec. 

Where the image includes a comparatively great 
amount of motion as in, for example, a sports program, 
the MPEG video data occupies many packets. There- 
fore, as the number of such programs increases, the 
number of programs which can be transmitted by one 
transponder decreases. On the other hand, MPEG vid- 
eo data of an image which includes a comparatively 
small amount of motion such as a scene of announce- 
ment of a news program can be transmitted with a com- 
paratively small number of packets. Accordingly, as the 
number of programs of the type just mentioned increas- 
es, the number of programs which can be transmitted 
with one transponder increases. 

Since the program selection screen is prepared to 
display a preview screen in full motion, where the re- 
ceiver 2 includes a single tuner 21 as seen in FIG. 11, 
if packets in which the program selection screen is dis- 
posed are transmitted via a plurality of transponders, 
then the tuning frequency must be changed over be- 
tween frequencies of different transponders. This 
makes it difficult to display reduced screens in full mo- 
tion. 

Therefore, the broadcasting station transmits the 
program selection screen basically via one transponder. 

Where reduced screens are screens of programs of 
different broadcasting channels individually reduced to 
1/3 in the vertical and horizontal directions as described 
above, it is simply considered that the amount of data 
of one reduced screen is 1/9 the amount of image data 
of an ordinary program. Accordingly, in this instance, the 
amount of data of a program of one broadcasting chan- 



nel is equal to the amount of data of nine reduced 
screens, and programs of nine broadcasting channels 
in the maximum can be transmitted via one transponder 
as described hereinabove. Consequently, when re- 
5 duced screens are transmitted via one transponder, 81 
(=9x9) (54 in the arrangement shown in FIG. 6) re- 
- duced screens in the maximum can be transmitted. 

Consequently, when reduced screens obtained by 
merely reducing screens of programs of different chan- 
ge nels to 1/3 in the vertical and horizontal directions are 
transmitted, the receiver 2 which includes the single tun- 
er 21 can display only the aforementioned number of 
reduced screens in the maximum in full motion. Thus, 
several methods of displaying a greater number of re- 
15 duced screens in full motion will be described below. 

According to the first method, the amount of data of 
a reduced screen per one program is decreased on the 
broadcasting station side. This can be achieved by thin- 
ning out or sampling picture elements forming a reduced 
20 screen or frames or by using a rougher quantization step 
for MPEG coding ol a reduced screen. 

Thus, the amounts of data of reduced screens cor- 
responding to programs of all channels transmitted from 
the broadcasting station via the artificial satellite 61 are 
25 set so that the reduced screens can be transmitted via 
one transponder. In this instance, since no changing 
over of the tuning frequency is required, a preview 
screen of full motion can be provided. 

It is to be noted that, while, in this instance., the im- 
30 age of the preview screen becomes somewhat rougher 
or the motion of the image becomes less smooth, it is 
considered that, since one reduced screen is displayed 
as a screen of an area equal to 1 /9 the area of the screen 
of an ordinary screen (parent screen), such some rough- 
35 ness of the image or the less smoothness of the motion 
is not very remarkable (conversely speaking, the 
amount of data of a reduced screen per one program is 
decreased to such a degree that the viewer does not 
feel such roughness of the image or such less smooth - 
40 ness of the motion). 

Subsequently, according to the second method, on 
the broadcasting station side, reduced screens are com- 
pressed in the time base direction and the thus com- 
pressed data are transmitted, and in the receiver 2, the 
45 compressed data from the broadcasting station are re- 
ceived and stored as they are into the virtual frame 
memory 49. Then, when a preview screen is to be dis- 
played, the compressed data are read out from the vir- 
tual frame memory 49 and decompressed in the time 
50 base direction, and then, the resultant data are output- 
ted to the monitor apparatus 4: 

In this instance, the program selection screen is 
transmitted via a plurality of transponders. Consequent- 
ly, even if it becomes necessary for the tuner 21 to 
55 change over the tuning frequency thereof to a frequency 
of a different transponder, a preview screen can be dis- 
played with decompressed reduced screens during 
such changing over operation (in this instance, the re- 
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duced screens are compressed in the time base direc- 
tion so that reduced screens corresponding to a time 
required for changing over of the tuning frequency may 
be obtained). 

Accordingly, also in this instance, a preview screen s 
of full motion can be provided. Further, in this instance, 
since the amounts of data of reduced screens are not 
decreased, for example, by thinning out, otherwise pos- 
sible deterioration of the picture quality of the preview 
screen can be prevented. 10 

It is to be noted, however, that, since data obtained 
by decompression of compressed reduced screens are 
delayed from data of ordinary programs, for example, 
as seen in FIG. 22, if selection of a program is settled 
when, for example, a frame F6 of a decompressed re- is 
duced screen is displayed, then the display of the mon- 
itor apparatus 4 does not start with the frame F6 of the 
ordinary program but starts with a different frame F13. 
In this manner, the screen upon changing over from a 
preview screen display to an ordinary screen display ex- zo 
hibits some discontinuity with regard to the time. This 
problem, however, can be solved by transmitting data 
of ordinary programs and data of compressed reduced 
screens so that the data of the ordinary programs and 
data obtained by decompression of the compressed re- 25 
duced screens may be synchronized with each other on 
the receiver 2, that is, by transmitting the ordinary pro- 
grams at timings delayed from those of the compressed 
reduced screens. 

It is to be noted that, if an ordinary program is trans- 30 
mitted at a timing further later than that of a compressed 
reduced screen, then a preview screen of the program 
to be broadcast after that (to be broadcast in the future) 
can be provided to the viewer. 

According to the third method, where a program se- 35 
lection screen is transmitted via a plurality of transpond- 
ers, the receiver 2 is provided with a number of tuners 
equal to the number of the transponders, and the tuners 
are tuned with frequencies of the corresponding ones of 
the transponders, in this instance, since each tuner 40 
need not change over its tuning frequency, a preview 
screen of full motion can be provided. 

According to the fourth method, a program selection 
screen is transmitted with a base band. In this instance, 
since no tuning is required, the problem itself of chang- *5 
ing over of the tuning frequency does not give rise. In 
this instance, however, for transmission of a program 
selection screen, a transmission medium which can 
transmit a signal of the base band must be used. 

Subsequently, if, for example, as seen in FIG. 23, a so 
reduced screen a is transmitted via a certain transpond- 
er T1 and also a program A corresponding to the re- 
duced screen a is transmitted via the transponder T1, 
no changing over of the tuning frequency is required 
when the reduced screen a is selected from within a pre- ss 
view screen including the reduced screen a to display 
the program A. Consequently, changing over from the 
preview screen display to the display of the program A 



can be performed immediately. 

However, if another reduced screen b is transmitted 
via the transponder T1 and a program B corresponding 
to the reduced screen b is transmitted via a transponder 
T2 different from the transponder T1 as seen in FIG. 23, 
when the reduced screen b is selected from within a pre- 
view screen including the reduced screen b to display 
the program B, the tuning frequency must be changed 
over from the frequency of the transponder T1 to the 
frequency of the transponder T2. Consequently, the im- 
age is interrupted during the changing over, and this 
makes the viewer feel disagreeable. 

Therefore, when changing over from the display of 
a preview screen to the display of an ordinary program 
is performed as described above, effect processing (for 
example, zooming or wiping) can be performed. Where 
effect processing is performed, it can be prevented that 
the viewer feels that the image has interrupted. 

Such interruption of the image as described above 
occurs upon changing over from a display condition in 
which the ordinary program B is enjoyed to the display 
of a preview screen. Also in this instance, however, by 
performing effect processing, it can be prevented that 
the viewer feels that the image has interrupted. 

Further, the interruption of the image in this instance 
can be prevented by transmitting a program selection 
screen, which is the same as the program selection 
screen to be transmitted via the transponder T1 , also 
via the transponder T2 as indicated by broken lines in 
FIG. 23. This is because, upon changing over from the 
condition wherein the ordinary program B is enjoyed to 
the display of a preview screen, only it is required to dis- 
play the program selection screen (reduced screens) 
transmitted via the transponder T2 and the tuning fre- 
quency need not be changed over. 

It is to be noted that, where the same program se- 
lection screen is transmitted via all of the transponders 
of the artificial satellite 61 , a preview screen can be dis- 
played immediately to the frequency of whichever trans- 
ponder the tuner 21 is tuned. 

Even if a preview screen includes reduced screens 
arranged for individual program categories as described 
above, when the number of programs involved is very 
great (for example, when the number of programs is 1 00 
or more), it is cumbersome to scroll the preview screen 
to find out the category of a desired program. In partic- 
ular, when the preview button 1 43 is manually operated, 
if a preview screen (which may be hereinafter referred 
to as initial preview screen) displayed initially on the 
monitor apparatus 4 is, for example, 3x3 reduced 
screens (indicated by slanting lines in FIG. 1B) at a left 
upper portion from among the reduced screens stored 
in the virtual frame memory 49 shown in FIG. 18 and the 
category of a desired program is allocated to a row 
spaced from the position, then each time it is tried to 
select a program of the category, a scrolling operation 
must be performed in order to display the row of the cat- 
egory on the monitor apparatus 4. This makes the view- 
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er feel cumbersome. 

Accordingly, a reduced screen of a program bf a 
channel which is enjoyed frequently by the viewer or the 
row of the category of a program enjoyed frequently by 
the viewer is preferably included in the preview screen 
( initial preview screen) displayed initially. 

Thus, since the array positions of reduced screens 
on the virtual frame memory 49 can be customized by 
manual operation of the remote commander 5 as de- 
scribed above, a method may be available wherein the 
viewer rearranges reduced screens stored in the virtual 
frame memory 49 so that a reduced screen of a program 
enjoyed frequently by the viewer or a row of the category 
of such program may be included in the initial preview 
screen. 

With the method, however, upon re-arrangement, 
the viewer must still scroll the preview screen to find out 
a reduced screen of a desired program. 

Thus, the CPU 29 in the receiver 2 may be con- 
structed in the following manner. In particular, the CPU 
29 counts the numbers C(i) of times (each hereinafter 
re f errec : to as enjoyment time number, which has the 
same signification as enjoyment frequency) by which 
the programs i (i is a variable for identification of a pro- 
gram) are selected and displayed on the monitor appa- 
ratus 4. Then, the CPU 29 changes the array positions 
of the reduced screens stored in the virtual frame mem- 
ory 49 based on the thus counted enjoyment time num- 
bers so that the reduced screens of N pieces of most 
frequently enjoyed programs may be displayed in the 
uppermost row of the initial preview screen in a de- 
scending order of the enjoyment time numbers. In other 
words, the CPU 29 executes processing of automatical- 
ly changing the array of the reduced screens in accord- 
ance with the enjoyment program history so that the 
screen of a comparatively frequently enjoyed program 
is arranged at a position at which it can be selected com- 
paratively readily. 

It is to be noted that, when the initial preview screen 
is displayed, the cursor 201 (FIG. 20) is displayed, for 
example, at the uppermost leftmost position on the initial 
preview screen, and the reduced screens of N pieces of 
most frequently enjoyed programs are arranged in a de- 
scending order of the enjoyment time numbers in the 
uppermost row of the virtual frame memory 49 begin- 
ning with the left end. Accordingly, in this instance, when 
it is intended to select a program which has been en- 
joyed most frequently, a desired program can be dis- 
played only by performing a manual depressing opera- 
tion (selection operation) of the select button 131 with- 
out the necessity of a manual directional operation of 
the select button 1 31 after the initial preview screen is 
displayed. 

In the following, the processing of the CPU 29 to 
change the array positions of the reduced screens 
stored in the virtual frame memory 49 will be described 
with reference to the flow chart of FIG. 24. It is assumed, 
however, that the reduced screens are stored for indi- 



vidual categories in the virtual frame memory 49 as de- 
^ scribed hereinabove with reference to FIG. 5. Further, it 
is assumed that the program category in the uppermost 
row of the virtual frame memory 49 is a category (which 

5 may be hereinafter referred to as favorite category) 
which is enjoyed frequently by the viewer, and the re- 
duced screens of programs which are enjoyed frequen- 
cy by the viewer are arranged in the favorite category. 
The CPU 29 discriminates first at step S1 whether 

10 or not a program has been selected. If it is discriminated 
at step SI that no program has been selected, the con- 
trol sequence returns to step S1. On the contrary, if it is 
discriminated at step S1 that some program has been 
selected, that is, when a certain program i has been se- 

is lected and displayed on the monitor apparatus 4, then 
the control sequence advances to step S2, at which the 
enjoyment time number C(i) of the program i is incre- 
mented by one. 

It is to be noted that the enjoyment time number C 

20 (j) is stored into the EEPROM 38. 

Then, the control sequence advances to step S3, 
at which it is discriminated whether or not a predeter- 
mined time interval has elapsed after the last change of 
the array positions of reduced screens. If it is discrtmi- 

25 nated at step S3 that the predetermined time interval 
has not elapsed after the last change of the array posi- 
tions of reduced screens, the control sequence returns 
to step S1 so that the processing is repeated beginning 
with step S1 . On the contrary if it is discriminated at step 

30 S3 that the predetermined time interval has elapsed af- 
ter the last change of the array positions of reduced 
screens, then the control sequence advances at step 
S4. At step S4, the enjoyment time numbers C(i) of the 
programs i are sorted in the ascending order (re-ar- 

35 ranged), whereafter the control sequence advances to 
step S5. 

At step S5, the reduced screens of programs which 
correspond to N pieces of upper ones of the enjoyment 
time numbers C(i) which have been re-arranged in the 

40 ascending order are moved so that they may be ar- 
ranged in the order in the uppermost row of the virtual 
frame memory 49 beginning with the left end, that is, the 
reduced screens ol programs corresponding to the N 
pieces of upper ones of the enjoyment time numbers C 

45 (j) are arranged in the favorite category. Thereafter, the 
control sequence returns to step SI. It is to be noted 
that the movement of reduced screens on the virtual 
frame memory 49 can be performed by the CPU 29 
which controls the virtual frame memory 49. 

50 Thus, for example, if a program P1 which belongs 
to the category of "movie" is the most frequently enjoyed 
program as seen in FIG. 25, then the reduced screen of 
the program P1 is moved to the left end of the horizontal 
row of the favorite category (uppermost row of the virtual 

55 frame memory 49). Then, in this instance, reduced 
screens which have been arranged on the right to the 
reduced screen of the program P1 are individually shift- 
ed by one to the left. Consequently, to the location at 
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which the reduced screen of the program P1 has been 
disposed, the reduced screen which has been located 
next on the right side of the reduced screen of the pro- 
gram P1 is disposed. 

Accordingly, only by retrieving the row of the favorite s 
category, the viewer can find out a program enjoyed fre- 
quently. 

It is to be noted that, while the favorite category in 
the foregoing description is allocated to the uppermost 
horizontal row of the virtual frame memory 49, the fa- 10 
vorite category may otherwise be allocated to another 
horizontal row of the virtual frame memory 49. 

Further, the predetermined time interval at step S3 
can be set arbitrarily. However, if the predetermined time 
interval is set to a comparatively short period, then the is 
array positions of reduced screens may possibly be 
changed frequently. In this instance, however, the view- 
er may rather be confused in finding out the reduced 
screen of a desired program. Accordingly, the predeter- 
mined time interval is preferably set to a somewhat long 20 
period (for example, to one week or one month). 

Further, while the array positions of reduced 
screens in the foregoing description are changed each 
time the predetermined time interval elapses, the 
change of the array positions of reduced screens may 2s 
otherwise be performed when the favorite button 144 is 
manually operated. 

Further, while the reduced screens of the N pieces 
of most frequently enjoyed programs in the foregoing 
description are arranged in the descending order in the 30 
row of the favorite category beginning with the left end, 
also the reduced screens of the other categories may 
additionally be arranged for the individual categories in 
the ascending order of the enjoyment time numbers be- 
ginning with the left ends in the individual rows. In this 35 
instance, a program corresponding to the reduced 
screen at the left end in each row of the virtual frame 
memory 49 is the most frequently enjoyed program 
among the programs of the category of the row. 

On the other hand, if programs of a certain category 40 
are enjoyed frequently by the viewer irrespective of the 
broadcasting channel and so forth, then where the re- 
duced screens of programs of the category are arranged 
in the uppermost horizontal row of the virtual frame 
memory 49, one of the programs can be selected readily 45 
since the reduced screens of the programs of the cate- 
gory are displayed as the initial preview. Therefore, the 
CPU 29 may calculate, when it is discriminated at step 
S3 of FIG. 24 that the predetermined time interval has 
elapsed after the last change of the array positions of so 
reduced screens, the sum of the enjoyment time num- 
bers of programs for the individual categories, and it 
may change the array positions of the reduced screens 
in the virtual frame 35 in the ascending order of the val- 
ues of the sum. ss 

In this instance, for example, if the sum of the en- 
joyment time number of programs (preference degree) 
belonging to the category of "movie'' becomes compar- 



atively higher, then the reduced screens of the programs 
belonging to the category "movie" are moved to the up- 
permost horizontal row of the virtual frame memory 49 
as seen in FIG. 26. Then, the reduced screens are 
moved in units of a category (in units of a row) so that 
they may be arranged in the descending order of the 
enjoyment time numbers. 

Accordingly, where programs of the movie are en- 
joyed most frequently, when the initial preview screen is 
displayed, reduced screens of programs belonging to 
the category "movie" are displayed in the uppermost row 
of the screen. Consequently, the viewer can find out a 
desired one of programs belonging to the category 
"movie" readily. 

It is to be noted that, also in this instance, reduced 
screens can be arranged, for each category, in the de- 
scending order of enjoyment time numbers in a row be- 
ginning with the left end. 

Since the array positions of reduced screens are 
changed based on the enjoyment time numbers as de- 
scribed above, the viewer can find out a reduced screen 
of a frequently enjoyed program of a channel readily. 
Accordingly, the user interface upon program selection 
can be improved. 

FIG. 27 shows a construction of a video on-demand 
service system to which the present invention is applied. 

A data base 301 of the service offerer side corre- 
sponding to the broadcasting station of FIG. 3 stores a 
table of corresponding relationships between program 
names, categories, broadcasting channels and broad- 
casting times of programs, IDs for identification of, for 
example, MPEG video data (MPEG coded video data) 
or MPEG audio data (MPEG coded audio data) as video 
data or audio data constructing the programs, and so 
forth. An EPG processing section 302 performs prede- 
termined processing in accordance with a predeter- 
mined EPG processing program. 

In particular the EPG processing section 302, for 
example, refers to the table stored in the data base 301 
to recognize a program to be broadcast at present and 
controls a video server 303 to transmit MPEG video data 
and MPEG audio data constructing the program. In this 
instance, the EPG processing section 302 supplies the 
IDs of the MPEG video data and the MPEG audio data 
from within the information stored in the data base 301 
to the video server 303 and further supplies other nec- 
essary information to the video server 303. 

Further, the EPG processing section 302 performs 
predetermined processing in response to a signal trans- 
mitted thereto from a set top box 311 on the viewer side 
via a cable network 310. 

The video server 303 stores MPEG video data and 
MPEG audio data (both data may be hereinafter re- 
ferred to collectively as MPEG data) constructing pro- 
grams together with IDs of them. When an ID and other 
information are received from the EPG processing sec- 
tion 302, the VideoServer 303 transmits MPEG data cor- 
responding to the ID, that is, an ordinary program, to the 
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viewer side via the cable network 310. 

Meanwhile, video and audio signals (digital signals) 
constructing programs of broadcasting channels trans- 
mitted from the video server 303 are outputted also to 
an archiving section 304. 

The archiving section 304 produces, for example, 
reduced screens (screens reduced to 1/3 in the vertical 
and horizontal directions from original screens similarly 
as those by the archiving section 52) as data for program 
selection of the channels representative of contents of 
the programs of the channels inputted thereto. The ar- 
chiving section 304 supplies and stores the thus pro- 
duced reduced screens to and into a storage apparatus 
305 once. After reduced screens of programs of all 
channels are stored into the storage apparatus 305 : the 
archiving section 304 reads out all of the reduced 
screens from the storage apparatus 305 and combines 
(archives) them into single data, that is, archived data. 

It is to be noted that the archiving section 304 may 
convert reduced screens of programs of a plurality of 
channels as they are into archived data or may convert, 
similarly to the archiving section 52, reduced screens of 
programs of a plurality of channels into archived data 
after they are arranged into a predetermined array con- 
dition, for example, such that they are classified for in- 
dividual categories of programs and arranged in a ma- 
trix. Further, the archiving section 304 may include links 
between reduced screens and programs corresponding 
to the reduced screens. 

The archived data are supplied to the video server 
303, and when a request for a preview is received, the 
archived data are transmitted to the viewer side using a 
predetermined dedicated transmission channel via the 
cable network 310. 

On the viewer side, data transmitted thereto from 
the service offerer via the cable network 31 0 (programs 
of a plurality of channels and archived data) are received 
by the set top box 311. The set top box 311 performs 
necessary processing for the received data, and a video 
signal is supplied to and displayed on a display appara- 
tus 31 2 which may be, for example, a television receiver 
while an audio signal is supplied to and outputted as 
sound from a loudspeaker not shown. 

In particular, when a particular broadcasting chan- 
nel is selected by the set top box 311 , a program of the 
broadcasting channel is displayed on the display appa- 
ratus 312. On the other hand, when archived data are 
selected by the set top box 311 , those reduced screens 
of programs of a predetermined number of channels 
(nine channels also in the present embodiment similarly 
as in the case of the broadcasting system of FIG. 3) are 
displayed at a time on the display apparatus 31 2. In oth- 
er words, a preview screen is displayed. 

It is to be noted that the set top box 311 is construct- 
ed so that it can perform predetermined processing by 
a manual operation of a remote commander 313. Fur- 
ther, the set top box 311 includes an operation panel not 
shown so that similar processing to that performed when 



the remote commander 313 is manually operated may 
be performed by a manual operation of the operation 
panel. The remote commander 313 includes, from 
among the buttons and switches of the remote com- 
s mander 5 shown in FIG. 1 2, a select button 1 31 , a pre- 
view button 143 and other necessary buttons and 
switches. 

FIG. 28 shows an example of a detailed construc- 
tion of the set top box 311. Referring to FIG. 28, the set 

10 top box 31 1 includes a reception section 321 , a process- 
ing section 322, a transmission section 323, a data buff- 
er memory 324 and an EEPROM 325. The reception 
section 321 receives a signal transmitted thereto via the 
cable network 310 and outputs the received signal to 

15 the processing section 322. The processing section 322 
controls the reception section 321 to output a signal of 
a predetermined channel. Then, when the signal sup- 
plied from the reception section 321 is data of an ordi- 
nary program, the processing section 322 supplies the 

20 signal to the display apparatus 312 so that it may be 
displayed on the display apparatus 31 2 (it is to be noted 
that sound is outputted from the loudspeaker not 
shown). 

On the other hand, when the signal supplied from 

2S the reception section 321 (which includes, similarly to 
the reception section shown in FIG. 16, a tuner, six 
MPEG video decoders, and an MPEG audio decoder 
built therein) is archived data, the processing section 
322 separates the archived data into reduced screens 

30 and supplies and stores the reduced screens to and into 
the data buffer memory 324 which corresponds to the 
virtual frame memory 49 of FIG. 11. 

The data buffer memory 324 stores the reduced 
screens in an array of a matrix similarly as in the virtual 

35 frame memory 49 described hereinabove with reference 
to FIG. 18. Then, also in this instance, the reduced 
screens may be arranged, for example, for individual 
program categories or in a manner of arrangement (in 
an order of array) desired by the viewer. Further, when 

40 the array positions of reduced screens are changed or 
when reduced screens are received in a predetermined 
array condition from the service offerer side, the re- 
duced screens may be stored in the array condition into 
the data buffer memory 324. 

45 it is to be noted that a manner of arrangement de- 
sired by the viewer can be set by a manual operation of 
the remote commander 31 3, and the thus set arrange- 
ment manner is stored into the EEPROM 325. When 
some arrangement manner is set in the EEPROM 325, 

50 the processing section 322 stores reduced screens in 
accordance with the arrangement manner into the data 
buffer memory 324. 

After reduced screens are stored into the data buff- 
er memory 324, 3x3 reduced screens from among the 

55 reduced screens which are included in a range dis- 
played at a time on one screen of the display apparatus 
312 are read out by the processing section 322. Then, 
the 3x3 reduced screens are supplied from the process- 
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ing section 322 to and displayed on the display appara- 
tus 312. In other words, a preview screen is displayed 
on the display apparatus 312. 

In this instance, the display apparatus 31 2 displays, 
together with the 3x3 reduced screens of the preview s 
screen, a cursor 201 in the form of a frame which sur- 
rounds one of the reduced screens in a superimposed 
condition on the screen thereof. 

Then, the preview screen is scrolled in a similar 
manner as described hereinabove as the range of re- 10 
duced screens to be read out from the data buffer mem- 
ory 324 is changed by the processing section 322 in re- 
sponse to a manual operation of the remote commander 
313. Accordingly, also in this instance, even if a number 
of reduced screens (child screens) greater than the is 
number of reduced screens which can be displayed at 
a time are received, the viewer can observe all of the 
reduced screens by manual operation of the remote 
commander 313. 

One of the reduced screens displayed on the dis- 20 
play apparatus 312 can be selected by manually oper- 
ating the remote commander 31 3 to move the cursor 
201 . If a reduced screen corresponding to a program 
desired by the viewer is selected, then the processing 
section 322 delivers an instruction to the reception sec- 25 
tion 321 to receive and output a program corresponding 
to the reduced screen (a program (parent screen) linked 
to the reduced screen). Consequently, data of the ordi- 
nary program are outputted from the reception section 
321 . The processing section 322 decodes the data out- 30 
putted from the reception section 321 , that is, MPEG da- 
ta, and supplies the decoded data to the display appa- 
ratus 31 2 so that they may be displayed on the display 
apparatus 312. 

It is to be noted that data for program selection (in 35 
the present embodiment, a reduced screen) of a pro- 
gram which is not broadcast at present (for example, a 
program which is broadcast when requested) are some- 
times transmitted, for example, for propagation of the 
program, from the service offerer side. When such data 40 
for program selection are received, the processing sec- 
tion 322 controls the transmission section 323 to devel- 
op a request for transmission of the data for program 
selection (which may be hereinafter referred to as pro- 
gram selection request) (it is to be noted that the fs 
processing section 322 is constructed so that informa- 
tion to be transmitted is notified to the service offerer 
side from the transmission section 323. The information 
thus transmitted is received by the EPG processing sec- 
tion 302 via the cable network 310). 50 

The program selection request is received by the 
EPG processing section 302 via the cable network 310. 
Upon reception of the program selection request, the 
EPG processing section 302 controls the video server 
303 to transmit a program corresponding to the program 55 
selection request. The video server 303 starts transmis- 
sion of the program under the control of the EPG 
processing section 302. Consequently, the viewer can 



enjoy the program requested (selected) by the viewer. 

In such a case, if the video server 303 is controlled 
to transmit the program after the program selection re- 
quest is received by the EPG processing section 302, 
much time is required before the viewer actually enjoys 
the program, which may make the viewer disagreeable. 
Therefore, the processing section 322 transmits recog- 
nition information for recognition of a reduced screen at 
which the cursor 201 is positioned from the transmission 
section 323 to the EPG processing section 302 so that 
the EPG processing section 302 may recognize the re- 
duced screen of which program the viewer tries to select 
now. In this instance, the EPG processing section 302 
recognizes the reduced screen at which the data base 
301 is positioned from the recognition information and 
controls the video server 303 to make preparations for 
transmission of data of a program corresponding to the 
reduced screen. Consequently, when the reduced 
screen is selected actually, the program corresponding 
to the reduced screen can be transmitted immediately. 

Further, in this instance, the EPG processing sec- 
tion 302 can control the video server 303 to transmit an 
audio signal of the program corresponding to the recog- 
nition information. In this instance, the video server 303 
transmits an audio signal instructed from the EPG 
processing section 302 to the viewer side via the cable 
network 310. On the viewer side, the audio signal is re- 
ceived by the reception section 321 and outputted as 
sound from the loudspeaker via the processing section 
322. Accordingly, in this instance, the viewer can listen 
to the sound of the program corresponding to the re- 
duced screen at which the cursor 201 is positioned. 

Subsequently, operation of the apparatus on the 
service offerer side and operation of the set top box 311 
on the viewer side will be described in more detail with 
reference to FIGS. 29 and 30, respectively. It is to be 
noted that it is assumed that reduced screens are stored 
in the data buffer memory 324 in a predetermined array 
condition determined by the service offerer side. 

Referring first to FIG. 29, on the service offerer side, 
it is discriminated first at step Sll by the EPG process- 
ing section 302 whether or not a preview request has 
been received from the set top box 311. Here, the pre- 
view request is transmitted thereto from the set top box 
31 1 as the remote commander 31 3 is manually operated 
to develop an instruction to display a preview screen as 
hereinafter described (step S22 of FIG. 30). 

If it is discriminated at step S11 that no preview re- 
quest has been received, the control sequence returns 
to step S1 1 . On the contrary if it is discriminated at step 
S11 that a preview request has been received, then the 
control sequence advances to step S12, at which pre- 
view transmission processing is executed. In particular, 
the archiving section 304 transmits archived data to the 
set top box 311 via the cable network 310. 

Then, the control sequence advances to step S1 3, 
at which it is discriminated by the EPG processing sec- 
tion 302 whether or not the position of the curser (cursor 
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position information) transmitted from the set top box 
311 has been received. Here, the cursor position infor- 
mation is information representative of the position of 
the cursor 201 and is transmitted from the set top box 
311 as hereinafter described (step S24 of FIG. 30). s 

If it is discriminated at step S13 that no cursor po- 
sition information has been received, the control se- 
quence returns to step S1 3. On the contrary if it is dis- 
criminated at step SI 3 that cursor position information 
has been received, then the EPG processing section 10 

302 recognizes the position of the cursor 201 based on 
the received cursor position information and controls the 
video server 303 so that an audio signal of a program 
corresponding to a reduced screen displayed at the po- 
sition of the cursor 201 may be transmitted. Conse- is 
quently, the audio signal is received by the video server 

303 at step SI 4. Then, the control sequence advances 
to step SI 5, at which it is discriminated by the EPG 
processing section 302 whether or not a program selec- 
tion request has been received from the set top box 31 1 . 20 

If it is discriminated at step S1 5 that no program se- 
lection request has been received, the control sequence 
returns to step S12. On the contrary if it is discriminated 
at step SI 5 that a program selection request has been 
received, then the EPG processing section 302 controls 2s 
the video server 303 to transmit a program correspond- 
ing to the program selection request. Consequently, a 
program selected by the viewer side is transmitted from 
the video server 303 at step S1 6. After the transmission 
is completed, the control sequence returns to step S11 . 30 

It is to be noted that the cursor position information 
includes information of which ones of the reduced 
screens stored in the data buffer memory 324 are cur- 
rently displayed on the display apparatus 31 2 (and may 
include, when necessary, some other information such 35 
as information of in which direction the remote com- 
mander 313 is manually operated to scroll the preview 
screen). The EPG processing section 302 recognizes a 
reduced screen at which the cursor 201 is positioned 
from the reduced screens currently displayed on the dis- 40 
play apparatus 312. 

On the other hand, in the set top box 311 , it is dis- 
criminated by the processing section 322 first at step 
S21 of FIG. 30 whether or not the remote commander 
31 3 has been manually operated to develop an instruc- 45 
tion to display a preview screen. If it is discriminated at 
step S21 that the remote commander 31 3 has not been 
manually operated to develop an instruction to display 
a preview screen, the control sequence returns to step 

521, On the contrary if it is discriminated at step S21 50 
that the remote commander 31 3 has been manually op- 
erated, then the control sequence advances to step 

522, at which a preview request is transmitted to the 
EPG processing section 302. The video server 303 
transmits archived data to the set top box 311 in re- 55 
sponse to the request (step S12 of FIG. 29). 

Thereafter, the control sequence advances to step 

523, at which those of the reduced screens stored in the 



data buffer memory 324 which are included in a prede- 
termined range are read out by the processing section 
322 and outputted to the display apparatus 312. Con- 
sequently, a preview screen is displayed on the display 
apparatus 312. 

It is to be noted that, in this instance, if an audio 
signal is transmitted from the service offerer side at step 
S1 4 described hereinabove, then corresponding sound 
is outputted from the loudspeaker while the preview is 
displayed. 

Thereafter, the control sequence advances to step 
S24, at which the position of the cursor 201 displayed 
on the display apparatus 312 and other necessary in- 
formation are recognized by the processing section 322 
and are transmitted as cursor position information to the 
EPG processing section 302. Then, the control se- 
quence advances to step S25, at which it is discriminat- 
ed by the processing section 322 whether or not the re- 
mote commander 31 3 has been manually operated (se- 
lection operation) so as to select the reduced screen at 
which the cursor 201 is currently positioned. If it is dis- 
criminated at step S25 that the remote commander 313 
has not been manually operated to select the reduced 
screen, the control sequence returns to step S23. On 
the contrary if it is discriminated at step S25 that the re- 
mote commander 313 has been manually operated to 
select the reduced screen, then the control sequence 
advances to step S26 : at which a signal (program se- 
lection request) requesting for a program corresponding 
to the selected reduced screen is transmitted to the EPG 
processing section 302 by the processing section 322. 

As a result, the program transmitted at step SI 6 de- 
scribed above is received at step S27 and then supplied 
to and displayed on the display apparatus 31 2, where- 
after the control sequence returns to step S21 . 

It is to be noted that, while, in the present embodi- 
ment, 3x3 reduced screens are displayed at a time on 
the monitor apparatus 4 in order to allow selection of a 
program, the number of reduced screens to be dis- 
played at a time on the monitor apparatus 4 (this simi- 
larly applies to the display apparatus 312) is not limited 
to the specific number. In particular, for example, 4x4 
reduced screens or 3x2 reduced screens can be dis- 
played at a time on the monitor apparatus 4 based on, 
for example, the resolution of the monitor apparatus 4 
or some other parameter ( however, the size of one re- 
duced screen must be even at the smallest such that, 
when observing the reduced screen, the viewer can un- 
derstand contents of the program). 

Further, while, in the present embodiment, reduced 
screens are arranged in a matrix on the virtual frame 
memory 49, it is otherwise possible, for example, to 
store reduced screens into a predetermined storage ar- 
ea and store addresses, at which the reduced screens 
are stored, in a matrix in the virtual frame memory 49 
(this similarly applies to the data buffer memory 324). In 
this instance, an address stored in the virtual frame 
memory 49 may be referred to read out a reduced 
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screen stored at the address and display the reduced 
screen 

Further, while the receiver 2 and the monitor appa- 
ratus 4 in the present embodiment are constructed as 
independent apparatus of each other, the receiver 2 and s 
the monitor apparatus 4 may otherwise be formed as a 
unitary member (this similarly applies to the set top box 
311 and the display apparatus 312). 

Further, while, in the present embodiment, reduced 
screens are arranged, upon arrangement for individual 10 2. 
categories, such that reduced screens of the same cat- 
egory are arranged in a horizontal row, reduced screens 
of the same category may otherwise be arranged in a 
vertical column. 

Further, while, in the present embodiment, data for is 
program selection to be transmitted are reduced 3. 
screens of moving pictures obtained by reduction of 
screens of ordinary programs, still pictures or text data 
representative of contents of programs may alternative- 
ly be used as the data for program selection. 20 

Further, while, in the present embodiment, data for 
program selection are transmitted, such data for pro- 4. 
gram selection may alternatively be produced, for ex- 
ample, on the viewer side. In particular, it is possible to 
produce, on the viewer side, reduced screens or some 25 
other data representative of contents of programs from 
ordinary programs received and use them as data for 
program selection. 

Further, while, in the present embodiment, the 5. 
screen is scrolled so that all data for program selection 30 
may be observed, it is otherwise possible to change over 
the screen, for example, in a page turning manner so 
that all data for program selection may be observed. 

The invention may be embodied in other specific 6. 
forms without departing from the spirit or essential char- 35 
acteristics thereof. The present embodiments are there- 
fore to be considered in all respects as illustrative and 
not restrictive, the scope of the invention being indicated 
by the appended claims rather than by the foregoing de- 
scription and all changes which come within the mean- 40 7. 
ing and range of equivalence of the claims are therefore 
intended to be embraced therein. 

Claims 45 

8. 

1. A reception apparatus for receiving a program se- 
lection screen for selection of a plurality of programs 
of different broadcasting channels, comprising: 

so 

reception means for receiving a plurality of pro- 9. 
gram selection screens in each of which re- 
duced screens reduced from screens of the plu- 
. rality of programs are arranged on a single 
screen; 55 
storage means for storing the plurality of pro- 
gram selection screens received by said recep- 
tion means in a condition wherein the program 10. 



selection screens are developed on a virtual 
screen which is greater than one of the program 
selection screens; and 

outputting means for reading out an array of a 
plurality of ones of the reduced screens from 
the virtual screen of said storage means and 
outputting the thus read out array of the re- 
duced screens. 

A reception apparatus according to claim 1, further 
comprising display means for displaying a program 
selection screen formed from the array of the plu- 
rality of ones of the program selection screens out- 
putted from said outputting means. 

A reception apparatus according to either one of 
claims 1 or 2, wherein said reception means re- 
ceives the plurality of 

program selection screens from a same transmis- 
sion channel. 

A reception apparatus according to any one of the 
preceeding claims, further comprising area desig- 
nation means for designating an area of the virtual 
screen of said storage means from within which 
said outputting means is to read out the reduced 
screens. 

A reception apparatus according to any one of the 
preceeding claims, further comprising array control 
means for arbitrarily changing an array of those of 
the reduced screens which are to be displayed. 

A reception apparatus according to claim 5, wherein 
said array control means reads out the reduced 
screens from said storage means after re-arranging 
the reduced screens for individual categories of the 
programs. 

A reception apparatus according to either one of 
claims 5 or 6, further comprising array designation 
means for designating array positions of said stor- 
age means when the reduced screens are to be 
stored into said storage means. 

A reception apparatus according to any one of 
claims 5 to 7, further comprising changing means 
for changing array positions of the reduced screens 
stored in said storage means. 

A reception apparatus according to claim 8, wherein 
said changing means changes the array positions 
of 

the reduced screens stored in said storage means 
in accordance with enjoyment histories of the cor- 
responding programs. 

A reception method for receiving a program selec- 
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tion screen for selection of a plurality of programs 
of different broadcasting channels, comprising the 
steps of: 

receiving a plurality of program selection £ 
screens in each of which reduced screens re- 
duced from screens of the plurality of programs 
are arranged on a single screen; 
storing the received plurality of program selec- 
tion screens in a condition wherein the program 10 
selection screens are developed on a virtual 
screen which is greater than one of the program 
selection screens; and 

reading out an array of a plurality of ones of the 
reduced screens from the virtual screen and is 
outputting the thus read out array of the re- 
duced screens. 

11. A broadcasting system wherein a program selection 
screen for selection of a plurality of programs of dif- 20 
ferent broadcasting channels is transmitted from a 
transmission apparatus and received by a reception 
apparatus, comprising: 

transmission means provided in said transmis- _ 25 
sion apparatus for multiplexing and transmitting 
a plurality of program selection screens in each 
of which reduced screens reduced from 
screens of the plurality of programs are ar- 
ranged on a single screen; 30 
reception means provided in said reception ap- 
paratus for receiving the plurality of program 
selection screens; 

storage means provided in said reception ap- 
paratus for storing the plurality of program se- 35 
lection screens received by said reception 
means in a condition wherein the program se- 
lection screens are developed on a virtual 
screen which is greater than one of the program 
selection screens; and 40 
outputting means provided in said reception 
means for reading out an array of a plurality of 
ones of the reduced screens from the virtual 
screen of said storage means and outputting 
the thus read out array of the reduced screens. 45 

12. A broadcasting method wherein a program selec- 
tion screen for selection of a plurality of programs 
of different broadcasting channels is transmitted 
from a transmission apparatus and received by a so 
reception apparatus, comprising the steps of: 

multiplexing and transmitting, by said transmis- 
sion apparatus, a plurality of program selection 
screens in each of which reduced screens re- 55 
duced from screens of the plurality of programs 
are arranged on a single screen; 
receiving, by said reception apparatus, the plu- 



rality of program selection screens; 
storing, by said reception apparatus, the re- 
ceived plurality of program selection screens in 
a condition wherein the program selection 
screens are developed on a virtual screen 
which is greater than one of the program selec- 
tion screens; and 

reading out, by said reception apparatus, an ar- 
ray of a plurality of ones of the reduced screens 
from the virtual screen and outputting the thus 
read out array of the reduced screens. 
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tual screen. From among the reduced screens of the vir- 



tual frame, desired 3x3 reduced screens are read out 
and displayed on a multi-screen of full motion. A viewer 
finds out and directly selects a desired program from 
within the 3x3 reduced screens of full motion displayed 
as the multi-screen. The array of the reduced screens 
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gram histories, so that a reduced screen of a program 
enjoyed frequently by the viewer is disposed at a posi- 
tion which facilitates selection by the viewer such as the 
left upper position of the screen. The array may be cus- 
tomized such that it is changed to an arbitrary array 
based on a desire of the viewer. 
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